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Chapter NR 811

REQUIREMENTS FOR THE OPERATION AND
DESIGN OF COMMUNITY WATER SYSTEMS

NR 811.01 Applicability. Subchapter VIII —T reatment
NR 811.02  Definitions. NR 811.415 Design of treatment processes and devices.
NR 811.03  Alternative requirements. NR 811.42  Aeration.
NR 811.43 Clarification.

Subchapter | —Operation and Maintenance NR 811.44  Disinfection.
NR 811.04  General requirements. NR 811.45  Filtration — gravity
NR 811.05 Required sampling, testing and reporting. NR 811.46 Fluoridation.
NR 811.06  Drinking water standards. NR 811.47  Iron and manganese control.
NR 811.07  General treatment and disinfection requirements. NR 811.48  Oganics removal.
NR 811.08  Distribution systems. NR 811.49  Ozonation.
NR 811.09  Cross—connections and interconnections. NR 811.50  Radionuclide removal.
NR 811.10  Private well abandonment ordinance. NR 811.51  Sequestration.
NR 811.11  Other requirements. NR 811.52 Softening.

o NR 811.53 Stabilization.
Subchapter [l —Submission of Plans NR 811.54 Taste and odor control.

NR 811.12  General requirements. .
NR 811.13  Specificequirements for waterworks, plaspecifications and engi  Subchapter IX —Hydro-Pneumatic Tanks

neeringreport. NR 811.55  General.
NR 811.14  Owner approval requirement. _ i
NR 811.15  Resident project representative. ﬁlébgffg%er X \bﬁjﬁ?g‘rﬁg :(r:elzl!stlseusre
Subchapter Il —Source Development - Goundwater NR 811.57  Location. .
NR 81116  Wells. NR 811.58  Construction details.
NR811.17  Abandonment of wells. NR811.59  Plant storage.
NR811.18  Speciatequirements for wells developed in unconsolidated fermd\R 811.60  Distribution system storage.

tions. . . Subchapter XI —Distribution Systems
NR 811.19  Special requirements for radial collectors. NR 811.61 Applicability.
NR 811.20  Special requirements for dug wells and springs. NR 811.62 Materials.
NR 811.21  Special requirements for infiltration lines. NR 811.63 Water main design.
NR 811.22  Special requirements for sandstone wells. NR 811.64 Hydrants.
NR 811.23  Special requirements for limestone wells. NR 811.65  Air-relief facilities and valve and meter chambers.
NR 811.24  Special requirements for granite wells. NR 811.66 Installation of mains.

NR 811.67  Separation of water mains and sewers.

Subchapter IV —Source Development — Surface \ater NR 811.68  Separation of water mains and other contamination sources.
NR811.25  General requirements. NR 811.69  Surface water crossings.
NR811.26  Intakes. NR 811.70  Common casing crossings.
NR811.27  Shore wells. NR 811.71  \ater loading stations.
Subchapter V —Pumping Stations Subchapter XIl —Water Pressue Booster Stations
NR 811.28  General requirements. NR 811.72 General.
NR 811.29 Buildings. NR 811.73 Location.
NR 811.30  Number of pumping units. NR 811.74  Pumps and pressures.
NR 811.31  Auxiliary power NR 811.75  Storage requirement.
NR 811.32  Additional requirements. NR 811.76 Emegency power

) . NR 811.77  Station requirements.
Subchapter VI —Pumping Equipment and Appurtenances

NR 811.33  Pumping capacity requirements. Subchapter Xl —W aste Disposal
NR 811.34 Well pump bases. NR 811.78 General.
NR 811.35  Pump lubrication. NR 811.79  Sanitary wastes.
NR 811.36  Motor protection. NR 811.80  Floor drainage.
NR 811.37 Well appurtenances. NR 811.81 Backwash wastewater from iron & manganese filters.
NR 811.38 Dischage lines. NR 811.82  Brine wastes from ion exchange plants.
NR 811.83  Backwastwastewater from lime softening and surface water-treat
Subchapter VIl —Chemical Addition mentplants.
NR 811.39 General. NR 811.84  Lime softening sludge.
NR 811.40 Feed equipment. NR 811.85  Spent media.
NR 811.41  Storage and handling. NR 811.86  Alum or other coagulant sludge.

Note: Chapter NR 11 as it existed on April 30, 1992 was repealed and a new chdgy—case basis to existing faciliies when the department
terNR 811 was created ffctive May 1, 1992. determineghat a potential health risk exists.

NR 81101 Applicabily. _This chapter govems the gen 166t T abaih. o omes s s s T ot o,
eral operation, design ‘T"“d construction of communl_ty water s rfeit né)t less than $1060r more than éS,OOO’foréSCh violation. Each day of coF:wtin
temsand the construction of any water system serving 7 or MQf&violation is a separatefehse.
homes,10 or more duplexes, 10 or more mobile homes, 10 Oliyistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92 am., Register Decem
more condominiums units or 10 or more apartments. §ta@  ber, 2000, No. 540, eff. 1-1-01.
dardsfor design and construction shall be considered minimum
standardsor new facilities and the minimustandards to which  NR 811.02 Definitions.  In this chapter:
existing facilities shallbe upgraded when improvements are " " . . .
undertgkerat those facilities ggcept for existing sf)ystems where all (1) "A.N.S.I.” meanghe American National Standards IRst
of the living units are owned by a single owner and the owner pHjte; 1430 BroadwayNew York, NY 10018.
vides information indicating thaless than 25 year-round resi  (2) “A.P.l.” means the American Petroleum Institute] Ril
dentswill be served. These standards may be imposed on a caBevay, Suite 1700, Dallas,ekas 72501.
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(3) “Approval” means thevritten approval of the department  (20) “Person” means an individual, corporation, company
for any project requiring approval pursuantstc281.41, Stats., association,cooperative, trust, institution, partnershigtate,
ands. NR 108.03. municipality or federal agency

(4) “A.S.T.M.” means the American Society foestingand (21) “Public watersystem” means a system for the provision
Material, 1916 Race Street, Philadelphia, Pennsylvania 191030 the public of piped water for human consumption, if a system

(5) “AW.W.A.” means the American &ter Wrks Associa hasat least 15ervice connections or regularly serves an average

(6) “Boil water notice” means a special type of public noticBUb“C water systems either a“‘community water system” or a

thatinforms consumers that the water is bacteriologically unsa%on—communlty\/\./ater system’”. A system |ncIUQe§: ) .
and must be boiled prior to consumption. A boil water notice (a) Any collection, treatment, storage and distribution facili
includesthe following information: tiesunder control of theperator of a system and used primarily

i& connection with a system, and

(b) All water used for washing of eating utensils, drinkimg (E) Any foﬁeﬁt'on or pretre?tmenéljstorage facilities n?]t_ uhnder
cookingmust be boiled at a rolling boil for at least 5 minutes; suchcontrol of the operator of a public water system which are
' usedprimarily in connection with a system.

(C) Ice and any beverages prepared withoiled water must  Note: The definition of public water system as regulated bydhipter is broader
bediscarded; and andincludes more water systems than those governed Ipulitie service commis

(d) The above precautions are ifeef until further notice. ~ S°nunder its definition of a public utiity in ch. 196, Stats. . .
(7) “Communitywater systemtneans a public water system (22) “Reviewableproject” shall have the same meaning as in
Y y P ystemg laR 108.02 (13).

which serves at least 15 service connections used by year-roun B . N N

residentsor regularly serves at least 25 year—round residents. Any 23) “Supplier of water” or "owner” means any person who

water system serving 7 or mdremes.10 or more mobile homes, OWNSOr operates a public water system. o

10 or more apartment units or 10 or more condominium units shall (24) “Utility” means a public utility as defined in ch. 196,

be considered a community water system unless informationéats.

providedby the ownersndicating that 25 year—round residents (25) “Waterworks” or “water system” means all structures,

will not be served. conduitsand appurtenancéy means of which water is delivered
(8) “Cross connection” means any connection between t® consumers except pipin.g gnd fixtures insidp buildings served,

otherwiseseparate systems, one of which contains potable wa@d service pipes from buildings to street mains.

from a public water system and the other water from a private (26) “Well” means an excavation or opening into gneund

sourcewater of unknown or questionable safety or steam, gagaadeby digging, boring, drilling, driving or other methods for the

or chemicals, whereby there may be a flow from one system to theposeof obtaining groundwater

other,the direction of flow depending on the pressurtedihtial (27) “Well driller” means gperson defined as a well driller by
betweerthe 2 systems. s.280.01 (7), Stats.

(9) “CT" or “CT calc” is the product of the “residual disinrfec  (28) “WPDES permit” means the Wconsin pollutant dis

tant concentration{C) in mg/l determined before or at the firstchargeelimination system permissued by the department under
customerand thecorresponding “disinfectant contact time” (T)ch. 283, Stats., for the dischuyr of pollutants.

in minutes, i.e., “C" x “T". History: Cr. RegisterApril, 1992, No. 436, €/5-1-92; correction in (22) and

« ” 28) made under s. 13.92m) (b) 7., Stats., Registdbecember1998, No. 516
res(gggcegepartment means the department of natl“lra!:orrectionsin (3) and (27) wee made under s. 13.93 (2m) (b) 7., Stats.

(11) “Distribution system” means all pipesr conduits by NR 811.03 Alternative requirements. (1) If the owner
whichwater is delivered to consumers exqaiping inside build  of 3 proposed reviewable project determities compliance with
ings served and service pipes from a building to a distributiqfe design requirements of this chapter is impracticable, the owner

(a) The water has tested bacteriologically unsafe for drinkin

mainor pipe. may submit in writing to the department prior to submission of
(12) “Groundwater’means that part of the subsurfacater final plans a request to use alternative criteria. This request shall
whichiis in the zone of saturation. containthe reasons that compliance with the design criteria is

(13) “Groundwatersource” means all groundwatebtained impracticable and alternative criterigfor which department
from horizontal collectors, infiltration linesprings, and dug, approvalis sought and all pertinent facts, data, reports and studies

drilled or other types of wells. supportingthe proposed alternative.
(14) “I.S.0.” means thénsurance Services fife, 6550 York (2) If the department determines th@mpliance with the
AvenueSouth, #600, Minneapolis, Minnesota 55435. designrequirements of this chapter wouldibgpracticable in any

(15) “Living unit’ means a residence, apartment wtitde specificcase, or that an alternative proposed has additional bene
’ fits with adequate safeguards, it magprove alternative criteria

minium unit or other domicile. . . : ' . ; :
“ .. R . which are in substantial compliance with the requirementsisf
(16) “Municipal water system” means a community WateEhapter.

systemowned by a cityvillage, county town, town sanitary i istory: cr. RegisterApril, 1992, No. 436, éf5-1-92.
trict, utility district, public inland lake and rehabilitation district,
municipal water district or dederal, state, county or municipal
ownedinstitution for congregate care or correction, or a privately
ownedwater utility serving the foregoing.

Subchapter| —Operation and Maintenance

(17) “Non—-communitywatersystem” means a public water 't\lR r?lulk?‘l Gene(zll rtfaqqlremgants,th tt;l]'he sbulppllertof
systemthat is not a community water system. watershall be responsible for insuring that the public water sys
; ) i L . tem is operated to provide an adequate quantity of safe drinking
(18) “N.S.F.” means the National SanitatidRoundation, aterto consumers. This responsibility includes maintaining or
3475 Plymouth Road, FO. Box 1468, Ann ArborMichigan  contractingfor an adequate number of trainedfstafperform all

48106. duties necessaryperforming maintenance and replacement of
(19) “Other-than—-municipalvater systemtneans a commu equipmenivhen necessary to kedye facilities in good operating
nity water system that is not a municipal water system. condition,and providing adequate laboratory testing equipment
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to control and monitor treatment processes and chemical additwater wherenecessary in order to insure that the finished water

programs. suppliedto consumers meets the primary maximum contaminant
History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. levels contained in ch. NR 809 and is not objectionable to an
. ) ) appreciablenumber of consumers. In addition, the following
NR 811.05 Required sampling, testing and report - requirementshall be met;

ing. The supplier of water shall be responsible for sampling, test
ing and reporting to the department water source, treatment plin
and distribution system water qualitand water system opera
tional data in accordance with the applicable requirements of cﬁ
NR 108, 809, and this chaptén additionthe following require
mentsshall be met:

(1) SAMPLING AND TESTING. (a) Sampling and testinigpr
waterquality, quantity and system collection of operatiodata o
shallbe performed by the supplier of water as required by chs. Ii
108,809, 149 and this chapter

(b) Additional sampling and testing shall be performed by the i tionsystem shall be at least 0.2 mg/1 atehty point to
supplierof water agequired by the department in writing. They,q gistribution system and detectakiieoughout the distribution
departmentay require the additional sampling and testing when

: t tit d i i t olant ystemor the total combined chlorine concentration shall be at
necessanyto verify waterquantity and qualitytreatment plant 5a¢1 0 mg/l at the entry point to the distribution system and

effectivenessadequate distribution system operation, and te prgeecraplghroughout the distributiosystem. Residual monitor

tect water consumers as well as the environment from advefsg of the water entering the distribution system shall be provided

impacts. asrequired in s. NR 809.70.

(2) RepPoRTING. (@) All suppliers of wateior municipal water :
systemsshall submit monthly reports on forms supplied by thfeq(ﬁi)re;reer{attsr)?‘iw ﬁ'gnéogT values shall meet the applicable

departmento the appropriate regionalfick of the department as
requiredby s. NR 108.06 (4). Computer generated forms are (2) TREATMENT OF WATER FROM GROUNDWATER SOURCES. (@)
acceptabldf, at a minimumall the required data are submitted orl "€ department may require continuous disinfection of water
theform, and if the form of the report receives the approval of tigawnfrom groundwater sources if water quality data or well or
appropriatedepartmentegional ofice prior to use. Reports shall Systemeconstruction indicates a potential health hazard. Disinfec
includethe following data if applicable: tion of waterdrawn from groundwater sources is to supplement
1. Daily quantities of water pumped: and not replace proper well location, construction aodirce
' . - . ’ . protection.When disinfection of water drawn from a groundwater
2. Daily quantities of chemicals added to the water; sourceis required to maintain bacteriologically safe watke

{1) TREATMENT OF WATER FROM SURFACEWATER SOURCES. (@)

public water supply systems drawing water from lakes, rivers,
eamsor other surface water sourcelsall, after the water is
awn,treat the water as provided in this chaptegeneral, this
treatmentshall include disinfection, coagulation, sedimentation
and filtration. All deviations fromrequired treatment methods
shall be approved byhe department and based on data which
wsthat the requirements of this chapter are unnecessary in the
cificcase.

(b) The free chlorine concentration in the water entering the

3. Daily operation of treatment processes; residual maintained in the distribution system and the residual
4. Results of chemical, physical or otltests performed for monitoringshall be the same as that required for surface \ater
plantcontrol; sub.(1) (b).

5. Calculated theoreticalaily residuals and residual test (b) Water drawn from those groundwater sources which are
results; mostsusceptible to contamination, such as springs, shallow wells
6. Groundwater depth measurements, static and pumpingaatwells developed ifimestone which are not overlain with suf
leastweekly where applicable; ficient protective material, shall be disinfected and provided with

7. Totals and averages of the above where spaces are provifé@dequatedetention period as determined by the department
on the report form; beforethe water reaches the consumers.

8. Other data determined necessary by the department. ~ (C) Disinfection of water drawn from groundwater sources
(b) Suppliers of water for other-than-municipal water systengg2!lbe required in facilities which expose the water to the atmo
which have groundwater source capacity exceeding 70 gallot1eresuch as open basins, filters, air strippiogers or gravity
perminute or which are chemicaltyeating the water supplgr ae{ato:s. Ci:lctnrr]lnatlor:l of groundwater |Sha"|$lso be (eqU|redhpr|or
both, shall submitmonthly reports on forms supplied by thel© treatment through pressure vessel such as an ion exchange
departmentWherechemical addition or water treatment is pracSOfténeror an iron/manganese filter unless deemed unnecessary
ticed, reporting shall be in conformance with péa). Reports ©F inappropriate by the department.
shallinclude the following data: (d) If water drawn from a groundwater source exceeds primary
1. Total monthly pumpage of water; standa:]qs'sﬂ ch. rI]\IR 8t09_or at)td(_apa(;tmherhtgealth advi('j,st?w well
- . from which such water is obtained shall be removed from service
2. Groundwate_r depth m_easurerr_\ents, static ar_1d pump_ln%nd reconstructed or abandoned. Under gaecy conditions
. 3. Other daat%, |nﬁ|ug|ng information @my chemical adeli e gepartment may permiemporary use of a well from which
tIOHr;étg?-r?:glFngeist ol E" ?99‘29p@rtggrggfll‘fgz'téggémon ey ang PACtEriologicallycontaminated groundwater is drawn if disinfec
) O s i Gy () 7. Ste, oot 1604, No 4eaar® tion adequate t0 insure safe water is provided. Use shall be termi
(2) (a) (intro.) and 5., RegisterDecembey 2000, No. 540, eff. 1-1-01. natedwhen the well from which contaminated water is drawn is
o ) replacedor reconstructed. A continuous boil water notice may be
NR 811.06 Drinking water standards.  Wherepractical, requiredby the department during all or a part of this interim
the quality of the raw water source shall méet primary maxi  periodif deemed necessary to protect public health.

mum contaminant level®f ch. NR 809 and other applicable (

. ] . e) The department may allow the use of water drawn from a
requirementf ch.NR 809 and this chapter without treatment,  y,nq\atersource deemed to be under the direct influence of
In all cases, the quality of finished water supplied to consum

shallmeet the primary drinking water standards contained in Srface water provided treatment facilities meeting the require
NR 809 P y 9 entsof ch. NR 809 and this chaptare provided. Where use is
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92 correction is made under allowed, the disinfectant residual maintained in the distribution

5.13.93 (2m) (b) 7., Stats., Registatigust, 1994, No. 464. systemand residual monitoring shall be the same as required for
treatmentf water drawn from a surface water sourgeaiment
NR 811.07 General treatment and disinfection requirementgor other—than—municipal public water systems may

requirements. Treatment shall be provided by each supplier dfe modified where surface water treatmenimpractical, where
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sufficient treatment can be provided, andajpproved by the (e) Requests for the substitution of disinfection agents in lieu
departmentThe supplier of water shall contact the department td chlorine for bacteriological control may be approved by the
determineallowable treatment in these cases. departmentHowever substitute disinfection agents may not be
(3) CONSTRUCTIONAND MODIFICATIONS. (a) After construc Usedwithout specific approval by the department.
tion, maintenance, repair anodification, waterworks facilities  (f) Written approval fronthe department is required prior to
shallbe disinfected by procedures outlined in AMA. Standard the use of any indirect chemical or material that mdgcfthe
A100 (1-7), (June 10, 1984), C651, (January 26, 1986) or D1§Gality of the watessupply due to immersion or incidental contact
(January26, 1986)C652 (January 26, 1986), C653 (January 25, the water system. Examples include process mpubgective
1987).In addition, waterworks may not be placed in servitil  materialssuch as liners, paints and coatings, sealants, gafitkets,
bacteriological samples have established that the water i®safetings andlubricants. Department approval shall include, but not
consumptionin accordance with pa(b). Copies of these stan belimited to, approval of the chemical or material for use in-pota
dardsare available for inspection at thédioé of the department ple water under National Sanitation Foundation Standard 6%. Lab
of natural resources, the secretary of statéice and the dice  oratoriesevaluatingoroducts for compliance with N.S &1 shall
of the revisor of statutes, and may be obtained for personal useertified by the American National Standards Institute. Copies
from the American \iter Works Association6666 Vst Quincy of the standard are available as provided in (@t Written
Ave., Denver Colorado, 80235. departmengapproval is not required where existing equipnient
(b) At least one bacteriologically safe sample shall be obtainkeing replaced withsimilar equipment during maintenance or
beforewaterworks are placed ingervice. In the case of new orrepairprovided that thesupplier of water can document that the
reconstructedvells, a minimum of dacteriological safe samples,equipmentusedmeets the approval requirements of this section.
takenat least 8 hours apart during the test pumping period, or ohlistory: Cr. RegisterApril, 1992, No. 436, &f5-1-92 corrections made under
2 separatelays, shall be obtained. When new systems or extént3-93 (2m) (b) 7., Stats., Registaugust, 1994, No. 464.
sionson a number of streets are installed, bacteriological samples o
shallbe taken at representative locationsstablish that all of the ~ NR 811.08 Distribution systems. (1) OWNERSHIPOF
improvementsare free of contamination. When water main breakR&INICIPAL WATER sYSTEMS. The distribution system of a munici
arerepaired in water systems thda not maintain a detectablePal watersystem, shall be owned and maintained by the water
chlorine residual a bacteriological sample shall be taken in th¢rks owner
areaof the break within one working dafhe main may be (a) All water mains on private property which are, or in the
returnedto service prior to receiving the resyti®vided that the future may be, connected to thigstribution system at more than
main has been disinfected and flushed. The supplier shall complyepoint, thereby allowing flothrough the piping system, shall
with s. NR809.31 when system sampling indicates the preserse owned andhaintained by the waterworks owner except where
of coliform omganisms. For water storage facilities, 2more thewater main connections meet the requiremengao{b). To
successivesafe samples, taken at 24-hour intervals, shall besurethe use of approved materials and the proper installation
obtainedwhich indicate bacteriologically safe water or one safand maintenance, the department recommends that fire hydrants
sampleshall be obtained only if a free chlorine residual of at leaghd water mains serving fire hydrants on private property be
0.1 mg/1 is remaining when the results of the safe sample afgtalledin easements and owned and maintained by the water
reported. works owner

(4) CHemicAL TREATMENT. (a) All municipal water systems  (b) Water mains to be connected to the distribution system
andall other—than-municipal water systems sengogdivisions morethan one point may be privately owned and maintained pro
shallbe equipped with chemical feed equipment and the necerledthat a check valve is installed on the water main at each point
sary appurtenances which can continuously disinfect the watef connection to the distribution system to prevent water from
The department may requirthe installation of chemical feed flowing back into the publicly owned distribution system. Each
equipmentat any other-than-municipal water system whergheckvalve shall be located in a manhalevault and shall be
deemedhecessary to assure a safe water supply immediatelypreceded anébllowed by a shut-dfvalve on the

(b) All surface water treatment plants and other waterworksain. The water supplier shall have access to the manholés
wheretreatment is required to produce a water quality meeting thalvesfor inspection purposes.
primary maximum contaminant levels shall be equipped with Note: Refer to s. Comm 82.40 for standards for the construction of private water
backupchemical feed equipment for all chemicals required fétans: o
treatmentn the event of failure of the primary equipment. (2) NORMAL PRESSURE. System pumps, the distribution sys

(c) Written approval from the department is required prior dem and related storage facilities shall be operated to maiatain

the addition of any chemical to a community water system. Alinimumof 35 poundper square inch at ground level at all loca
30—daysupply of chemicals shall be kept on hand as reqbiyed tionsin the dlstrlbutlon system undeormal operating COI’]dIt.IOI’]S
s.NR 108.06 (3). Chemicalhall meet current AWVA. stan  Includingmaximum day demand averaged ov@dzour period.
dards and be approvéry the department. Department approvdf? areas where this pressure cannot be maintained, corrective
will normally consist of, but is not be limited to, approvaihef actionshall be taken to maintain a minimum of 35 pounds per
chemical for use in potable water under NatiorBnitation squareinch. If the_ corrective action requires a reservoir or booster
Foundation(N.S.F) Standard 60. Laboratories evaluating proc?YMPps, the requirements ofs. NR 81.60 (1) and 8172 to
uctsfor compliance with N.S.Bhall be certified by the American 811-77shall be met.
National Standards Institute. Colored chemicals shall be (3) FIREFLOWPRESSURE. The system shall be operated so that
approvedif coloring agents are not used in toxic concentrationgderfire flow conditions the residual pressure in digribution
or in amounts which impart taste, odor or color to the water suppystemis not less than 20 pounds per square atajround level.
The department may require the analysis of chemicatcifssary Fire pumpers may not mnnectedo fire hydrants if 20 psi can
to insure use of safe chemicals. Copies of these standardsreide maintained during operation of the pumpers. In addition,
availablefor inspection at the fite of thedepartment of natural the system owner shall notify the fire chief in writing of the loca
resourcesthe secretary of stagoffice and the dice of the revi  tion of all fire hydrants that cannot be used by fire pumpeacs
sor of statutes. color code or tag the fdfcted hydrants.

(d) Chemical containers shall be labelled to include the ehemi (4) LossorFpPRESSURE. The supplier of water shall be respensi
cal name purity, concentration and name and address of the supe for taking corrective action when positive distribution system
plier. pressuras lost in an areaffecting 25% or more of the distribution
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system.In additionto restoring system pressure, the supplier @bnnectionsA record of thecross—connection control program
watershall perform the following as necessary: shallbe kept current and available for annual review by the depart

(a) Notify the appropriate districtfafe of the department as ment.The control progrgm_ shall include but not be ||m|ted to:
soonas possible, but no later than one working dayo thextent (a) A complete description of the program andadbeninistra
of the problem, cause and corrective actions taken. tion procedures, including designation of the inspection or

(b) Start emagency disinfection of the water supply if the-sys€nforcementgency or agencies; _
temis notalready continuously disinfected. At a minimum, the (b) Localauthority for implementation of the program, such
free chlorine residual shall be 0.2 mg/l at the entry point to the digsordinance or rule;
tribution system and detectable throughout the distribution sys (c) A time schedule for inspection and reinspection of con
temor the total combined chlorine residual shall be 1.0 mgileat sumer premises forcross—connections including appropriate
entry point and detectable throughout the distribution systemecordkeeping. Unless otherwise authorized by the department,
Higher disinfectant residuals may be required by the departmezgichsupplier of water shall inspect every service a mininofim
if deemed necessary to assure a safe water sWggigr mains onceevery10 years. It is recommended that industrial and-com
andstorage facilities in the area thast pressure shall be flushedmercial services be inspected once every 2 years.
to remove contaminated water and to quickly establish an ade (d) A description of the methods and devices which will be
quatedisinfectant residual. Engency disinfection shall be main ysedto protect the water supply by reference to or inclusion of ch.
taineduntil approval is obtained from the department to ceaseComm82;

(c) Collect distribution system wateamples for bacteriologi (e) Provisionsfor denial or discontinuance of water service,
cal analyses from the pressure loss area as soon as adequate gfteg reasonable notice, to any premises where an unprotected
sureis returned to the system. The number of samples collectadss—connectiopxists.
shallincrease as the extent of problem areas increlases) no (f) Submission to the department of a cafyan ordinance
case may less than 2 samples be collected. The department blishinga cross—connection control program.
be contacted to determine the number of samples and samplinqz) INTERCONNECTIONS WITH OTHER ACCEPTABLE WATER

locations.The supplier shall comply with s. NR 809.31 when syg;,rces. Interconnections between the public water supply sys

temsampling indicates the presence of coliforgamisms. tem and anothesource of water are prohibited unless permitted
(d) Issue an immediate boil water notice to ditetedwater by the department in individual cases. Approval of the department

consumersinless it is determined by the department that an acsigall be obtained prior to the interconnection.

threatto public health does not exist. The boil water notice shallHistory: Cr. RegisterApril, 1992, No. 436, &5-1-92; correctioiin (intro.) and

be maintained untibpproval is obtained from the department té!) (d) made under s. 13.93 (2m) (b) 7., Stats., Regl3tmember1998, No. 516.

cease. o o NR 811.10 Private well abandonment ordinance.
(e) Notify the public in the areafatted as prescribed in s. NRsyppliersof water for municipal water systems shall reqtiie
809.81(1) (a) 3. unless the department determines that no heglfandonmenof all unused, unsafe or noncomplying privatls

hazardhas existed. located on premises served by their system.” Abandonment is
(f) Take all corrective actions necessary to prevent additiomabjuiredto prevent the well from acting as a vertical charfoel
significantpressure losses. groundwatercontamination or as a source of unsafe water from

(5) MAINTENANCE. Each supplier of wateshall perform rou illegal cross—connections witthe public water system. Imple
tine maintenance to ensure proper operation ofvitersystem. Mmentationshall be by local ordinance or water utility rule. The
A schedule shall be established for flushing dead—end maingg#inanceor rule shall include but not be limited to:
mainsin other areas to remove sedimentvater of poor quality (1) A requirement that all private water supply well or pump
A number of hydrants and valves shall be exercised yeah installationswhich are not used currentlgr are found to be in
dependingon systemsize so that all are routinely exercisednoncompliancevith ch. NR 812, or wells whictest unsafe, shall
Recordkeeping shall be established to insure rousicieeduling be abandonedh accordance with ch. NR 812 by an established
and performance of valve and hydrant exercising aminte  datewhich may not extend beyond one year from date of cennec
nance.Water storage facilities shdle emptied and inspected attion to the public system.
leastonce every 5 years and maintenance providettesssary (2) Provisionsfor a permit of no more than 5 years that will
Interior and exterior paint coatings for steel elevated water storagiw retention of private watesupply systems which are found
tanks or treatment structures shall be inspected by a person traipgsk safe and in compliance with ch. NR &i¢h the limitation
to evaluate the integrity of the paint system at least once everghatthe owner shall demonstrate a need for continued cursent
yearsand repainted as necessary to maintain strudtiejrity.  The permit shall require, but not be limited to, requiring tratte
The supplier of water maperform the inspection if experiencedriological sampling, consisting of obtaining a minimumasfe
in paint inspection. Upon completion of the water storage faciligafe sample, be taken prior to issuing or reissuing the permit to
inspection,a report shall be submitted to the departnuatit  establishthat the water is safe for human consumption.
mentingthe condition of the storage facility (b) Prohibition of cross—connections between any private well

Note: The department recommends that each valve and hydrant be operate.grﬂg pump installations and the municipal water system
leastonce every 2 years. '

History: Cr. RegisterApril, 1992, No. 436, &f5-1-92; corrections in (4nade (3) Qualificationsof the inspectors determining compliance
unders. 13.93 (2m) (b) 7., Stats., Regisfangust, 1994, No. 464m. (5), Register  with ch. NR 812.
December,2000, No. 540, eff. 1-1-01. (4) Submissionof a copy of the private well abandonment

. . ordinanceor rule to the department.
NR 811.09 Cross—connections and interconnec - History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; corrections in (1) and (2)

tions. Installation or replacement of cross—connections is prgntro.) made under s. 13.93 (2m) (b) 7., Stats., Registegust, 1994, No. 464
hibited. Plumbing back-siphonage, cross—connection and potghum. (2) (intro.), (a) and (3) to be (2) (into.) and (4) and am. (2) (into.) and
bility control regulationgre provided in s. Comm 82.41; watef" (3 Register Decembey 2000, No. 540, eff. 1-1-01.
systeminterconnectionare prohibited except as provided in sub. NR 811.11 Other requirements. (1) AUTHORIZATION
(2). In addition the following requirements shall be met: FOR OPERATION OF NEW COMMUNITY WATER SYSTEMSOR IMPROVE-

(1) CROSS-CONNECTIONCONTROL PROGRAM. The supplier of MENTSTOEXISTING SYSTEMS. Before a neveommunity water sys
waterfor every municipal water system shddivelop and imple tem or improvements to@mmunitywater system can be placed
menta comprehensive control progrdan the elimination of all into service, written authorization of thdepartment shall be
existing cross—connections and prevention of all futaress— obtained.
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(a) To obtain authorization for operation of a new water sypaintingor coating elevated water storage tankl reservoir inte
tem, the owner shall meet the following requirements: riors.

1. An inspection of the facilities shall be made by a represen (7) UNDERGROUNDPLACEMENTOFSUBSTANCES. The use of any
tative of the department to determine if construction is in accoraell, drillhole orwater system for the undgound placement of
ancewith the approved plans and specifications. Deficienciggy substance shall be prohibited unless it islepartment
shallbe corrected prior to startup. approvedactivity necessary for the construction, rehabilitation or

2. The department shall be informed in writing of the nanf@Utineoperation of the well or water system.

of the certified waterworks operator who will be in geaof any ~ (8) EMERGENCYOPERATIONS Each community water system
municipalwater system. shall develop a plan to prepare faespondto, mitigate and

recoverfrom all types of emegency situations, includinigazards
suchas floods, tornadoes and other natural disasters.

(a) Municipalsystems shall have an egency operation plan

3. The owner of a municipal water systshall have adopted
cross—connectioand well abandonment ordinances or rules.

.(b.) To obtain_ authorization for startup of .improveme_nts tfﬁcluding,at a minimum:
existingcommunity water systems that are reviewable projects as 1. A list of local and stat tact
specifiedin s. NR 108.0213), an inspection of the facilities and ~ — /ISt ot local and state engemcy contacts.
correctionof deficiencies may be necessary prior to startup as 2+ A System for establishing ergency communications.
requiredin par (a). Water mains are excluded from tinspection 3. Any mutual aid agreements the utility has with other-com
requiremenunless required in the department plans and specifiunitiesfor sharing personnel, equipment and other resources
cations approval letter duringan emegency.

(2) Maps. Each supplier of water shall keep a current map of 4. Standard procedures for egemcy water production.
the system which shows the size and location of all facilities and (b) Other-than—-municipal systems shiadive an emgency
appurtenancessuch as water mains, valves, hydrants, wells eperationplan including at a minimum:
sourcespumping stations, treatment plants and storage facilities. 1. A list of plumbers, electricians or other contractors that
Contourlines or ground elevations at stragersections shall be would be available to respond in emgency situations.
shownas well as the overflow elevations of the system storage 2. procedures for obtaining a back-up water source.
units. Any pressure zones shall be delineateeb Turrentcopies  History: Cr. Register April, 1992, No. 436, &f5-1-92; correction in (5) made
of this map shall be kept on file with the departnardll times. undderS- 53'93 (123@3@% 7St%t8-7, RsegI‘SR}eAugus[g, 19946 Ngég864,;\‘ cor&_ﬁctlon é” ©)
Onecopy shall be provided to the departmengntral dice and oot ot sembor 2000, Mo, 540 it a0 o Pert98. No. S16er. (8),
onecopy shalbe provided to the appropriate department district

or area dfice. Subchapter Il —Submission of Plans

(3) CerTiFIED OPERATOR. All suppliers of water for municipal
water systemsshall comply with the certified operator require  NR 811.12 General requirements. (1) Plans angpeci
mentsin s. NR 108.06 (2) and ch. NR4. ficationsfor all reviewable projects shall be submittecatord

(4) MeTers. Each supplier of water except those other—thargncewith ch. NR 108. Plans shall comply with or incorporate the
municipal water systems having source capacity less than-70 g&neraldesignand operating requirements in that chaptérk-
lons per minute shall provide a water meter at each source to acgieetsshall be included with all submittals for reviewable projects
rately measure the daily quantity of water pumped or deliveref@r which applicable worksheets are provided byd@partment.
Water metering shall be provided for all community water-sys (2) In addition to the requirements of sub. (1), plans and-speci
temsultilizing chemical addition. ficationsfor all reviewable projects not requirisgibmittal by a

(5) LICENSEDPUMPINSTALLER. Any person, firm, corporation professionakngineer shall be submitted in accordance with s. NR

or partnership performing well pump installingprk as desig 811_'11(_6)' , )
natedin s. 280.01 (5), Stats., shall perform the work in accordanc&!'Sto: Cr RegisterApril, 1692, No. 436, &5-1-92.
with chs.NR 108, 81 and 812 and shall be a licensed pump
installerin accordance with the requirements of ch. NR 146. Pu
installing work at municipal water systensnot required to be
performedby a licensed pump installer when performed by &iateplan and profile views, elevatiorgctions and supplemen
departmentcertified waterworksoperator who is a full-time {5 yiews which together with the specifications provide all neces
employeeof the municipal water system. sary information for construction of the improvements. The
(6) PROJECTS REQUIRING DEPARTMENT APPROVAL BUT NOT elevationsshall be based on sea level datum or local dathem
REQUIRING SUBMITTAL BY A PROFESSIONALENGINEER. The require  aconversion to sea leveatum is provided. Manufactuterdraw
mentsfor plans and specifications submittal for reviewable-projngs are not acceptablas construction plans and will not be
ectsare in ch. NR 108. The water supply owner or the o\smep  approved. Other state and local codes, including those of the
resentativenay submit reviewablprojects to the department fordepartmenbf industry labor and human relatiorthe public ser
approvalwithout the seal o& professional engineer registered ivice commission and the department of health and social services,
Wisconsinfor most operation and maintenance work and for aghallbe consulted for other requirements where applicable.
nonsubdivisionpther—than—municipal water systems as provided (b) Wells. 1. A general plan shall sibmitted which shows
in s. NR 108.04 (2) (c) 2. Plans shall be submitted t®gistered the location of the proposed well and its relation to proposed or
well driller or pump installer where applicable. Examples of-profxistingwater supply facilities. It shall show all features of sani
ectsnot requiring a professional engineeseal are pump replace tary significance which could have arfexft onwater quality A
mentwith similar equipment not &cting pumping capacityest separatevell site plan shall be submitted which shows the prop
well construction when to be pumped at a rate of 70 gafiens erty lines, contours or an appropriate number of spot elevations so
minute or more for aminimum duration of 72 hours, unless théhatdrainage can be determined, surficial features, structures and
well is to be converted to a municipal or subdivision well, wetiny other relevant data. A detailed well cross secthml be sub
reconstructionwork, pumphouse pump dischar piping and mittedwhich shows the size and depths of drill holes and casings,
valving replacement, well rehabilitation work as described.in depthof grout and geological formations to be penetrated.
NR 811.16, changing chemicdype when the chemical feed 2. A copy of a well site investigation report shall be submitted
equipmenthas been previously approved by the departnaet, asrequired in sub. (3) prior to or along with the plans submitted

NR 811.13 Specific requirements for  waterworks,
'B%ns, specifications and engineering report. (1) PrAns.
a) General. The detailed construction plans shall contain appro
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to the department for all final wells or applicable test wells akhe size of proposed and existing water mains shall also be
describedn subd. 3. Based upon a review of the submitted wedhown.

siteinvestigation report, thdepartment may perform an on-site 3. \orksheet submittal. Compleitgformation as requested
inspectionof the well site. Wllhead protection criteria conform on any required worksheshall be provided. The forms shall be
ing to s. NR 81.16 (5) shall be considered when siting wells. Igompletedfor all water main projects including revisions to exist

addition,drawdown efects from the pumping or test pumping ofing projects, upgrading of existing mains and resubmittals of proj
testwells and final wells shall beonsidered during well siting and ectspreviously approved by the department.

design. Information on possible drawdown fedts shall be
gﬂ?v%%ﬂvﬁﬁa?%iﬂﬁ?ﬁ%ﬁé% tpe%iﬂ%rdmgsr}th\grgzgaﬂr%gE?am the location of the proposddcility in relation to existing facHi
" ties.

3. Plans and specifications shall be submitted prior to the con . . .

structionof any test well to be pumped at a rate of 70 gallons perdz' Deltalled plans. _Plar(;s shlall shov;/l contlour lines ?mtbe_

minute or more for a minimum duration of 72 hours. When it i&" co&np ete cor&sftrugi.tlpn ?\taIII% Over é’w elevations for exist

knownwith reasonable certainty that any propotssd well will Ing and proposed facilities shall be notg ' .

be converted taa final well the plans and specifications for the (2) SPECIFICATIONs. Complete, detailed material arbn

final well shall be submitted for department approval primote ~ Structionspecifications shall be supplied for all phases of the pro

structionof the test well. posedproject. They shall contain a program for keeping existing
(c) Water loss and interbasin diversion appals. A supplier waterworksfacilities in operation duringonstruction of adéli

of water shall obtain approval from the departmeht fdareat tional facilities so as to minimize interruptiongservice. Speci

ing a water loss or interbasin diversion as defined in s. NR 142 §3tionsshall be included for controlling erosion on or near the
in accordance with the requirements of ch. NR 142. Cohstructionsite as a result of construction activity as specified by

) surf intakesl. L . lan. Pl hall sh the Wisconsin Construction Site Best Management Practice
(d) Surface water intakesl. Location plan. Plans shall s OWflgandbook.This handbook is available for inspection at tHizef

thelocation of the intake pipeline and crib relative to the low li the department of natural resources. It is availablpufarhase
pumpingfacility. The pipeline shall be referenced by bearing a DocumentSales. 202 S ThorntorvA' PO. Box 2840. Madi
distanceand the crib location shall be defined by latitude and Iogon WI 53707. ’ ' e ’

gitude.

(i) Storage facilities.1. Location plan. The plan shall show

. ) - . (3) ENGINEERINGREPORT. An engineering report shall seb
shaﬁbgetr?)l\ll?geejl?gz dﬁit?(;?wﬂtlg g;ﬁ]hs?rﬁf;%%%seg ﬁlspellnean‘mi mitted with all reviewable projects with thexception of water
P ; P g main extensions. The engineering report, required by s. NR
(e) Treatment plants1. Location plan. The location plan shalh 0g.04(2) (a), shall contaithe controlling assumptions made and
showthe location of the treatment plant in relatlon to the remaifhe factors used in the functional design of the waterwtaiity
derof the water system and the water source or intake. asa whole and oéach of the component units. Where applicable,
2. Layout. The general layout plans shall include a contotive report shall make reference to available regional, metropoli
map of the site, the site size, the size and location of plant strtém, county or local water supply or water qualibanagement
tures,a schematic flow diagram indicating the various planits, plansand shall clearly indicate whether the proposed project is in
the piping layout and a hydraulic profile at gravity plants. conformancawith the plans.
3. Detailedplans. The detailed construction plans shall (4) ENGINEERING REPORTREQUIREMENTS. The report shall, in
include the location, dimensionglevations and details of all all cases, indicate the basisdesign and shall include the follow
existingand proposed plant units or equipment. ing specific data, if applicable:
(f) Chemical feed equipmenThe plan shall include a layout  (a) Description. A brief description of the project and the need
of the waterworks structure and piping. The following locationr improvements.
anddetails of the proposed equipment shall be included: (b) Location. A description of the geographic location of the
1. Descriptions of feed equipment, including feed ranges;project,including reference to maps or exhibits and the location
2. Location of feeders, pipinigyout and points of appliea of existing facilities.

tion; (c) Topography.A brief description of the topography of the
3. Storage and handling facilities; generalarea and its relation to the area involved in the project.
4. Specifications for chemicals to be used,; (d) Population. Past census data and estimated fuytuogec
5. Operating and control procedures; tion to the design year for the area involved in the project.
6. Description of testing equipment and procedures; (e) Design period. The design period being used for sizing

N«

Well or booster pump dischge rates and pressures. major system components, based on the population projection.

(g) Pumping facilities. The plan shall show a general layout () Investigations. The results of any investigations, such as
of the pumping equipment, pumpbases, the suction and djecheﬁo" borings, test wells, pilot tests, water quality data andlfive
linesand related housing and appurtenances. tests. ] . .

(h) Water mains. 1. Location plan. The plan shall show the (9) Flooding. Any areas of the project which are located
proposedwater main extensions in relation to existing facilities¥ithin the floodway or floodplain as defined in ch. NE6Ishall
A map, such as required by s. NR.&1L(2), of the existing system conformto the requirements of that chapter
or a portion thereof with the proposed extensisimswn will sat (h) Wetlands. Any areas of the project which are to be located
isfy this requirement. within a wetland, pass through a wetland or may impact a wetland

2. Detailed plans. The plans shall show the location of tif8all be identified. Copies of the ¥¢onsin wetlandnventory
proposedvatermain within the street right-of-way or easementfapsare available for inspection at théicé of the department
the locationof other utilities, such as sanitary or storm sewer8f natural resources and may be obtained for personal use from the
elevationsat intersections and hydrants or a profile of the- pro/VisconsinGeological and Natural History Surye3817Mineral
posedwater main; location of proposed appurtenances; detailsfintRoad, Madison, 8consin 53705.
specialfeatures and connection to the existing systerofiles (i) RecommendationsAfter discussion of alternatives, a state
showingthe ground surface, the proposed water main, the proentof the reasons faelection of the recommended alternative
posed sanitary sewer and rock depths are necessary wishallbe provided. A discussion of estimated capital costs and esti
approvalof a common trench iequested in high bedrock areasmatedannual operation and maintenance costs shétidheded.
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() Specification.The report shall, in addition, include specific (7) WATERSTORAGEFACILITIES. A discussiorof the high to low
informationrelevant to the type of project. The specific informastaticpressure range which the proposed facilitly provide for
tion required for each type of project is as follows: existing anduture service areas and the volume of domestic and

1. Groundwater sources - site surveys. A copy of a well sfig® Storage required within the design period shall be included.
investigation shall be submitted for department review angXplainhow the proposed and existing facilitigdl meet these
approvalprior to the department approving the construction of’§guirementsAlso, relate the compatibility ahe proposed facili
permanentvell as required in sub. (1) (b) 2., or where there is rei€S With existing facilities and any changes that will have to be
sonable certainty that the locationanfy test well will be the loea ma_dteto' tk(‘:e gx'stt'n%f‘?‘lc'llgégsl-\l 436, 61510 donin (3) and
tion of the permanent well. If no test well is to be constructed, s'tgé:fmo;(’,’é under 213 03 (2m) (b) L., Stats.. éegmgusf 1004No. 464 (3 anc
approval may be obtained simultaneously with departmergm)to (6) to be (4) to (7), RegisteDecember 2000, No. 540, eff. 1-1-01.
approvalof plans for the final well. The investigation shall eon

sist,at a minimum, of a map and report indicating: NR 811.14 Owner approval requirement.  If anengk
a. The regional flood elevation neeror other agent submitting plans to the department is not an

. employeeor otherwise retained by the owner of the water system,
b. The past and present use of the proposed site. written acceptance of the final plans the owner is required at
c. The potential contamination sources within 1/2 mile of thgae time of submission of the plans to the department.

well location. Alisting of potential contamination sources that are Note: An example would be where an engineer is retained by a developer to design

to be identified if present is available from the department watermain extensions which will beonnected to a municipal system and eventually
: be owned by the municipalityfhe plans shall be accepted by the municipality prior

d. The proposed test or finakell pumping capacityor both,  to the submission of plans to the department.
asapplicable. History: Cr. RegisterApril, 1992, No. 436, ¢f5-1-92.

e. The direction of groundwater flow NR 811.15 Resident project representative. A resi

f. The rechage area for the well. dentproject representative shall be designatetheyvater supply

g. The zone of influence of the proposed well at the antigdwneror bythe agent retained by the owriéhe resident project
patedfinal pumping rate when pumpagetbé well is assumed to representativeshall be knowledgeable regarding the proposed
be continuous without rechge for 30 days. constructionand be able to competently determine whether or not

h. The aquifer to be used. the improvements are being constructechatordance with the

. ) . . departmenapproved plans and specifications and the conditions

I. The well location by quarter quarter section, township arﬂf?the approval. Thproject representative shall be present on the
range. _ _ _ work site as needed @ssure proper construction and installation

J- The boundaries of the site and the location of the well @i the improvements. Hiring a resident project representative does
thessite. not negate the ownes responsibility to assure proper construc

k. The topography of the site. tion and installation.

L. The results from any previous test wells including details™'Sto: Cr RegisterApril, 1992, No. 436, €f5-1-92.
of test well location and construction, water quafitymping con Subchapter 1l —Sour ce Development — Goundwater
ditionsincluding drawdown éécts, if applicable, on other nearby
wells or the environment, geologic borings, and seisregistiv

ity or other groundwater |nvest|gat|or_15. ) ) NR 811.16 Wells. (1) GENERAL REQUIREMENTS. (a) All
. The test or final well construction details, or both, ineludyelis shallbe terminated above the ground surface. The purap dis
ing geologic formations. chargepiping for permanent wells shall be exposed above the
n. The anticipateénnual volume of water to be withdrawngroundsurface within a building or enclosure having a concrete
andthe compatibility with the existing water supply facilities. floor.
0. The location and data from any piezometers. (b) Permanent wells shall have watertight construction to such
p. A summanyevaluation of the site including advantages a pthas may be required to exclude contamination. This shall be
disadvantageand the need for any possible water treatment. 0€low the pumping water level except where exempted by the

The location of any nearby wetland departmenbn a case-by-case basis.
9: y y ) (c) Permanent wells shall be provided withraut seal sur

2. Surface water sourceso &ssess the water available at the, ndingthe protective casing. The grout seal shall be a minimum
sourcea surveyand study shall be made and shall include obtaigs 1 5 inches in thickness to the depths specified in sSSNR2
ing samples from a number locations and depths in order tognq811.23.

selectthe best intake site. Sampling shall befisight to ade
quately determine the water quality characteristics. The rep !

shall summarize information on hydrological data, such as sgjg, s he pulled back to meet this requirement, if necessary
yield, maximum and minimum water levelsftows, the quality K : L
(e) All permanent wells shall be provided with a minimum of

of raw water with special emphasis on results of testing Programgicoet of grouted protective casing wherever practicable
fluctuation in water quality includingseasonal variations and 9 p 9 p :

effects, the presence of befouling ganisms, and existing and (f) All'wells shall be constructed using water from a source that
future potential sources of contamination. will not contaminate the aquifef chlorine residual shalbe

maintainedn the well during drilling operations.

(d) All permanent wells shall have a minimum of 5 feet of
outin contact with the native geologic formatidmy outer cas

(5) WATER TREATMENT OR CHEMICAL ADDITION PROCESSES.A

summaryestablishing the adequacy of feposed processes for _(9) Testwells shall be drilled for permanent wells proposed in
the treatment othe specific water under consideration shall bgnconsolidatedormations to determine geologic formations and

included.Include any data from pilot or full scale plant studied waterquality and quantity datae®t wells to be converted to per

describethe method of disposal of any wastes and any possil@ﬂ@nem\’ve”s‘ or tesivells to be pumped at a rate of 70 gallons per
effectson the environment. minute or more for a period of morthan 72 hours shall be

_ approvedby the department prior to their construction.
(6) PumpING FACILITIES. A description of the areta be served  “Note: In certain areas where geologic data for consolidated formations or water

andthe basis for design, including maximum and minimura diguality data is not available, test wells may be required by the department.
chargeheads and flows, pump operational controls and provisions(h) Flowing wells shall be provided with valving to control the
for emegency operation shall be included. flow and the valve shall be throttladmuch as practicable to pre
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venttheerosion of the confining bed; every practicabfereghall 2. Two hundred feet between a well and any sanitary sewer
be made to install the grouted casing below the confining bedmain, sanitary sewer manholit station or single family residen

(i) Materials used agrilling aids, such as drilling muds andtial fuel oil tank. A lesser separation distance may be allowed for
foam or other aids shall be compounds approved by the dep&ghitarysewer mains where the sanitary sewer main is constructed
ment. of water mairmaterials and joints and pressure tested in place to
meetcurrent AWWA C600 specifications. In no case may sk

(2) WELL DRILLER REQUIREMENTS. All new wellsshall be con 5 2iiondistance between a well and a sanitary sewer main be less
structedand existing wells reconstructégt a driller licensed in than50 feet

Wisconsin.A Wisconsin well constructts report shall be fer
wardedto the departmemntith a copy to the owner by the driller . - o
immediatelyupon completion of a new well. A revisedsabnsin adsorptlortunlt recetlwr(ljg less than 8(,1000 gallons per, dageme
well constructois report shall be forwarded to the departmed€"Y OF & storm water drainage pond.

with a copy to the owner immediately upon completion of a recon, 4. Six hundred fedtetweera well and any gasoline or fuel
structedwell. oil storage tank installation that has received written approval

Note: Chapter NR 146 contains the registration requirements for well drillers from the department of commerce or its designated agent under

(3) INTERFERENCEBETWEENUTILITY WELLS. When the depart S Comm 10.10. o
ment determines that a proposed well may have a substantial 5. One thousand feet between a well &l application of
effecton the watefevels in one or more wells owned by anothefunicipal, commercial or industrial waste; the boundaries of a
waterutility, the following procedure shall be followed: landspreadingacility for spreading of petroleum-contaminated
(a) The department shall provide the owners of utilils soil regulated undech. NR 718 while that facility is in operation;
which may be d&cted by the proposed well with information industrial,commercialor municipal waste water lagoons or stor

; . - o age structures; manure stacks or storage structures; and septic
its location, proposed constructional features andttieipated . . : S
volume of water to be withdrawn. tanksor soil adsorption units receiving 8,000 gallons per day or

o . ) more.
(b) If the_ owner of another utility vv_eII wishes to object to the 6. Twelve hundred feet between a well and any solid waste
proposedutility well, the owner shall inform the department N0

- S o : ragefransportation, transfeincineration, air curtain destruc
writing of the reasonfor objection within 30 days of receipt of thetor, processing, wood burning, one time disposal or steafioli
informationin par (a).

: A ) tion facility; sanitary landfill; coal storage aresglt or deicing
(c) If notice of objection is filed and good cause is shown, thgaterialstorage area; gasoline or fuel oil storage tanks that have
departmentmay hold a public hearing at which all interested panot received written approval from the department of commerce
ties may present testimony to be used by the department in dedelits designated agent under s. Comm 10klk fuel storage
mining if a restriction shall be placed on the volume of water-withacilities; and pesticide diertilizer handling or storage facilities.
drawnfrom the proposed well or existing utility wells. (e) Well sites maybe inspected by a representative of the
(4) WELL siTEs. The suitability of a sitéor a well is dependent departmenprior to approval of plans.
on geological and topographic conditions and possible soofces  (5) WweLL HeaD PROTECTIONPLAN. A well head protection plan
contamination.However the following general requirementssha|ibe provided for all newvells for municipal water systems.
shallbe met: The plan shalbe developed by the owner of the municipal water
(a) For wells to serve municipalities and subdivisions, a lot systemor its agent. No new municipal well may be placed inte ser
parcelof landshall be reserved for the construction of the wellice until the department has approved the well head protection
which has minimum dimensions of 100 feet by 100 feet. The wgdllan. The plan shall include but is not limited to:
shallbe located near the center of the lot or parcel. For other wells,(a) Identification of the rechge area for the proposed well.
thewell shall be located a minimum of 50 feet from any property () |gentification of the zonef influence for the proposed
boundary These dimensions may be modified by the departmepg|

on a case—by—case basis where they are unnecessary or inadequat I _—
to protect water quality c% Identification of the groundwater flow direction.

(b) Wells may be constructed or replaced on sites in the-flood. (q) Aln in\_/entory of existing potential contamination sources
plain outside of the floodway provided that the pumphouse flo t.h{.n a En”‘i. ridluts Of.th?. proposed wetlkllaﬂtr:] assessment of
is 2 feet or mora@bove the regional flood elevation and there is d "?’1 In\?v pl? entiatontaminatiorsources within the reclge area
land access to the pumphouse. No new well may be construc é& € weil. ) .
or existing well reconstructed on a site in a floodviaglls shall ~ (e) Establishment of a well head protection area for the pro
belocated in an area accessible dutingentire yeathere nec Posed well. The well head protection area shall encompass, at a
essaryroad improvements shall be installed to provide year roufgnimum, that portion of theechage area equivalent to a 5 year
access. \AIs shall be located on property owriche water uti ~ ime of travel to the well. The well head protection area may be
ity owner Access roads shall be on property owned by the suppfi§terminecby a hydrogeologic investigation.

3. Four hundred feet between a well and a septic tank or soil

of water or for which easements have been obtained. (f) A public education program for well head protection.
Note: Refer to ch. NR 16 for floodplain and floodway criteria. (g) A water conservation program.
(c) A well site investigatiomeport as required by s. NR1813 (h) A contingency plan for providing safe water and protecting

(1) (b) shall be prepared by the owner or the ovgn@presenta  the well from contamination based on the inventory and assess
tive for each well site and submitted to the department prior to@entof potential contamination sources.
concurrentwith the request for approval of a test well or a perma (i) A managemenglan, based upon an assessment of akterna
nentwell. The report shall be submitted fmrms or in a format es for addressing potential contamination sources, describing
providedby the department. the local ordinances, zoningquirements, monitoring program,
(d) The well shall be adequatebeparated from potential and other local initiatives proposedthin the well head protec
sourcesof contamination. Unlesa hydrogeologic investigation tion area established in subpé). The management plan shall
indicates lesserseparation distances would provide adequatgldressnaintaining theseparation distances established by well
protectionof a well from contaminatiorthe minimum separation siting in sub. (4) (d).
distancegrovided shall be: (6) CASING AND LINER PIPEFORDRILLED WELLS. (&) The pro
1. Fifty feet between a well and a storm sewer main. tectivecasing shall be new prime stegbe produced to and meet
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ing A.S.TM., A-53 Grades A or B, ASTM A-106; ASTM forcesto which they may be subjected.

A589-Typel, Grade A or B, Jpe Il, Grade A; or AR, 5L, 5LX, () Casing and liner pipe shall be equipped with drive shoe
5A, 5AX specifications. No previously used or reclaimed pip@hendriven and centering guides when set.
may be used. (9) Casing and liners shall be assembled watertight by means

(b) Each length of casing shall be legibly marked in accordf joints weldedn accordance with the standard welding proce
ancewith the ASTM or API marking specification and with s. NRdure specifications of s. NR 812.18 or by threaded couplings
812.17(2) (d). The protective casing shall have the minimurmeetingor equivalent to the specifications listed in.gaj.
weightsand thicknesses given imfile 1 except for the allowable  (h) For wells in which the protective casing is suspended, the
variancesoutlined in par(c). upperterminus of the protectiveasing shall be securely attached

(c) If the protective casing is to be installed without drivingdy Welding steel bands to the outer casing or by other approved
it may have a thickness less than indicatedaisiel 1 but shall be Methods,and the grout shall be supported on a steel eing
surrounded by at least 4 inches of grout. It shall have a minim@pProvedpacker attached to the bottarthe casing. The bottom
thicknessof 0.312 inches except in the case of 6-inch diametg the casing may be flared out to meet this requirement.
casingwhich shall be a minimum of 0.280 inches. (')l bcl:?ple's of the f®0|T]9 ggem?cﬁt'gns and stanfdards Ellfe

(0 Lie ppe st et caang one sl s 1805t pesion i et of ecepainenf
unused anc_i non_reclalmed steel pipe, but may have a lesser tr%f? of statutes, and may be obtained for personal use from the
nessthan given in @ble 1. AmericanSociety for Bsting and Material, 1916 Race $tila

(e) All casings and liners shall have additional thickness addiphia,Pennsylvania 19103, and tAenerican Petroleum Insti
weightif standard thickness is determined by the departmdat totute, Production Department, 2IN. Ervay Suite 1700Dallas,
insufficient to assure reasonable life expectancy or withstaféxas75201.

Table 1
STEEL PIPE
SIZE DIAMETER THICKNESS WEIGHT PER FOOT
(inches) (inches) (inches) (pounds)
With Thr eads
Plain Ends and Couplings
External Internal (calculated) (nominal)
6 id. 6.625 6.065 0.280 18.97 19.18
8 8.625 7.981 0.322 28.55 29.35
10 10.750 10.020 0.365 40.48 41.85
12 12.750 12.000 0.375 49.56 51.15
14 od. 14.000 13.250 0.375 54.57 57.00
16 16.000 15.250 0.375 62.58 65.30
18 18.000 17.250 0.375 70.59 73.00
20 20.000 19.250 0.375 78.60 81.00
22 22.000 21.000 0.500 114.81
24 24.000 23.000 0.500 125.49
26 26.000 25.000 0.500 136.17
28 28.000 27.000 0.500 146.85
30 30.000 29.000 0.500 157.53
32 32.000 31.000 0.500 168.21
34 34.000 33.000 0.500 178.89
36 36.000 35.000 0.500 189.57
(7) CoNCRETEWALL cASING. Concrete wall casing shall: (d) Be installed and have pumping equipment designéitbso
(a) Be used only in dug wells and collectors; exposureof the screen above the pumping level will not occur dur

ing normal operation;

(e) Be provided with a bottom plate wash down fitting of the
samematerial as the screen.

(b) Be reinforced and at least 6 inches thick;
(c) Be poured in one operation, if possible;

gro(S%d’s\ll?rtfahcaeve a construction joint within Teet of original (10) BrLasTING. Approval shall be obtained from the depart
) ) ) ) mentprior to blasting within a well. Information regarding the
(8) Packers. Packers shall bef a material that will not impart procedure’number size and location of CI"QES shall be sub
taste,odors, toxic substances or bactedahtamination to the mittedin writing.

waterin the well. Lead packers may not be used. (a) Blasting shall be conducted under the supervision of a
(9) Screens. Screens shall: blasterlicensed by the department of commerce under s. Comm
(a) Be constructed of stainless stdehss with a lead content 7.11.

of less than 8%, everdur or monel which will not be damaged by (b) No blasting may occur within 100 feet of the grouted pro

chemicalaction of groundwater or future cleaning operations; tective casing.

(b) Have size of openings based on sieve analysis of the aquife(c) All material dislodged during the blasting shall be eom
andgravel pack materials; pletely removed from the well.

(c) Be designed to have an entrance velocity that does not(d) Proper safetyneasures shall be employed to protect the
exceed0.1 feet per second under normal operating conditionsworkersand surrounding structures.
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(11) CHemicAL coNDITIONING. Approval shall beobtained 5. Grout shall be allowed to overflow from the annular epen
from the department prior to chemical conditioning ofvell.  ing until such time as the densitytlee same as that of the grout
Information regarding the method proposed, equipment, chentieing placed. The specifications shall outline the methobeto
cals,testing for residual chemicals, disposalvafste and inhibi usedto check the grout density and equipment shall be available

torsto be used shall be submitted in writing. on site to determine grout density
(&) All chemicals used in conditioning shall bempatible 6. Standby equipment and materials infisignt quantities
with use in potable water supplies. for continuously placing grout from the bottom upwards in the

(b) Acid treatment shall include pH monitoring of nearby prianhularopening shall be available at the well site when the pri
vatewells, complete removal of the acid from the well, neutraliz&h@ry grouting method involves forcing a measured quantity of
tion of the spent acidjse of an inhibitor to protect the metal porgrout down the inner casing by a plug sieh the Halliburton

tions of the well and pump and proper disposal of the spent adiaéthod.Use of the Halliburton method shall be clearly identified

(c) The dischage of highly chlorinated water shall be cIoseI)}n the specifications submitted to the department.

supervisedy the resident project representative. In no case may 7. In some cases, partial withdrawal of an outer casing may
waterwith a measurable total chlorine residual content be dif€ necessary during grouting to comply with sub. (1) Tdje
chargedo a surface wateBuitable barriers, aeration or chemicaPUtércasing may also be entirely removed during groufig
dechlorinationshall be provided when disclyang chlorinated groutlevel shallbe maintained above the bottom of the outer cas
waterto a surface water or a storm sewer conneitedsurface 1Nd during the withdrawal procedure.

water to ensure the water disaedl doesiot contain a measur 8. Plastic pipe may not be usedaagrout conductor pipe. A
ablechlorine residual. metal conductor pipe or a rubber-covered, fiber or steel braided,

(d) Uponcompletion of chemical conditioning, a report sha%emforcedhose with a minimum pressure rating of 300 psi shall

be submitted to the department detailitige well performance P€Used as a conductor pipe.

beforeand after chemical conditioning. 9. The conductor pipe or reinforced hasall be completely
withdrawnfrom the well prior to flushing excess grout from the

+ conductorpipe or hose when grouting down the annular space or

shallbe disconnected from the grout shoe or street elbow prior to

turing. Information regarding the procedure, the equipnaet 11UShing excess grout when grouting within the casing.

the disposal of waste shale submitted in writing to the depart ~ (C) Protective casing shde provided with stitient center
ment for approval. ing guides welded to the casing to permit unobstructed flow and

(13) GROUTINGREQUIREMENTS. () 1. Neat cement grout shayiuniform thlgkness of 9r°“t- ) . .
be ASTM C150, Tpe | or API-10A, Portland cement angter (d) Drilling operationsor other work in the well, including
from a known saf@nd uncontaminated source with not more theffevelopmentmay not be performedithin 72 hours after the
6 gallons of water per sack (94 Ibs.) of cement. Additives, inclu@iroutingof casings or liners. If quick-setting cement is used, this
ing bentonite, to increase fluidityeduce shrinkage or control Periodmay be reduced to 24 hours. Use of quick setting cement
time of set may be used only with prior department approval. Nball be clearlyindicated in the specifications submitted to the
morethan 5 pounds of bentonite may &dded per sack (94 lbs) department.
of cement. Whementonite is added, the volume of water shall be (e) Annular openings outside of surface or outer casings shall
increased. alsobefilled with grout including annular spaces created by drive

2. Sand cement grout may be used for annular openi esWhen an upper eniged drillhole has been constructed to
greaterthan 3 inches. Thenixture may not exceed 2 parts byaccommodatehe setting and removal of temporary owasing,
weightof sand to one part of ASTM C150ype 1 or API-10A, theannular space between the temporary outer casing anetthe
Portlandcement and not more than 6 gallons of water from @Singpipe shall be grouted before the temporary outer casing is

known safe and uncontaminated source per sack (94 Ibs.)Rsled. When the grout flows at the ground surface, the annular
cement. spaceoutsidethe temporary outer casing shall be grouted by plac

ing a tremie pipe to the bottom of the annular space. The grout

3. Concrete groutay be used for annular openings great -
than6 inches. The concrete shall contain not less than 6 sack%rsh lljllfllgév at the ground surface before the temporary outer casing

cementpercubic yard and not more than 6 gallons of water from

aknown safe uncontaminated source per sack (94 Ibs.) of cemenf14) PLUMBNESS AND ALIGNMENT REQUIREMENTS. (a) Every
Thegravel size may not exceed 3/4 inch. The volumetric ratio }e!l constructed in rock shall be tested for plumbness and-align
eithergravel or sand to cementay not exceed 2.5 parts to ond"€ntby the method outlined in AMY.A. Standard A-100 (June

part. Wisconsin department of transportation grade A concrete}jd: 1984) or by an equivalent method. The test method shall be
alsoacceptable. clearly stated in the specifications. A copy of the AMA. stan

dardis available for inspection at thefioé of the department of

) . - h ?{aturalresources, the secretary of staigfice and the dfce of

openingto the surface in oneontinuous operation. When a €on e re\isor of statutes, and may be obtained for persondtarse

ductorpipe inthe annular opening is used, it shall be SUBETr 1, American \atter Works Association, 6666 &t Quincy Ae.,

in the grout during the entire operation. For grout deptB¥ia8SS panver Colorado 80235.

of 100 feeft-, a pump srall be us ed tr? IIT JSCt the gdrogt. .. (b) Variance frorthe vertical of two-thirds the smallest inside
_2.Su 'C'e[‘t annular opening shall be provided to permit gameterof that part of the well being tested per 100 feet of depth

minimum of 1'% inches of grout around the protective casingg the depth of the pump setting plus 25% may not be exceeded.

(12) OTHER METHODS OF WELL RECONDITIONING INCLUDING
HYDROFRACTURING. Approval shalbe obtained from the depar

including couplings, if used. Also, the well shall allow free passage of a 40—foot section of pipe
3. Any materials used as drilling aids shall be removed froor a dummy to thelepth of the pump setting plus 25%. The outside
the annular opening prior to grouting. diameter of the pipe or dummy used may not be more than 1/2 inch

4. Prior to grouting through creviced formations, bentonite &mallerthan the diameter being tested.
similar approved materiakshall be added to the annular opening (c) Kinks and bends which prevent setting a line shaft pump
in the manner indicatefbr grouting and circulated until the ben to the desired pump setting plus 25% will notpproved by the
tonite or other approved material flows to the ground surface. departmentnless accepted in writing by the owner
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(d) A summary of the test results shall sigbomitted to the Observation wells, monitoring wells, test wells, treatment
departmenprior to permanent pump approval. wells or other wells constructed as part of the water system

(15) YIELD AND DRAWDOWN TEST. (@) A yield and drawdown shall be constructed in accordance with the requirements for

testis required and the method to be used shall be clearly indica&imanent wells if they are to remain in service after comple
in the plans specifications. tion of the groundwater supply and if they are located on the

(b) Thetest shall be performed on every municipal or subdiv}’ve” site, unless this requirement is waived by the department.
sionwell for a period of at least 12 consecutive hours. For othizf°t éo remalthn seer\Rﬁl%e],l;h?wwe!lts shall b(lal abandtonetd ('jn
wells, the test shall be performed for a perifct least 4 conseeu 2¢COrdance with s. - Monitoring wells constructe
tive hours. off the well site shall meet the requirements of ch. NR 141.
Note: It is recommended that the test pumping be continued beyond 120nours  (0) The wells shall be protected at the upper terminal to pre
until the water level stabilizes. cludeentrance oforeign material and the wells to remain in-ser
(c) The test shaihclude pumping a minimum of 4 hours at avice shall be provided with locking covers.

rateequal to the capacity anticipated for legmanent well pump.  History: Cr. RegisterApril, 1992, No. 436, &/5-1-92 correction in (20) made
unders. 13.93 (2m) (b) 7., Stats., Regisfangust, 1994, No. 464; am. (4) (d) 5., Reg
(d) Water depthmeasurements shall be made at least eveagr, December1998, No. 516, &f1-1-99; corrections made under s. 13.93 (2m)

one-halfhour during the testing period. (b)lﬁt- anzdl?-t, Sbtatsl-b ngiszt.?eceyberlg%& No.R 51::‘;atma.e (4) (dt)) 2. fggos'Nengﬂ])'
(e) The following data shall be submitted to the departmenti; s 2g;  °¢ (10) 10 (20) and am. (20) (a), Regist@recember 2000, No540,

1. Static water level;

2. Pumping rate; NR 811.17 Abandonment of wells. (1) GENERAL

3. Drawdown during test; REQUIREMENTSFOR ABANDONMENT OF WELLS. (&) Obstructions.
| Any debris or obstructions that may interferi¢h sealing opera

4. Recovery water Iev_els, tionsshall be removed from the well prior to abandonment.

5. Depth of pump setting.

s . (b) Procedural limitations. Filling material for nonflowing
(f) In addition, samples of water shall be collected as requirg@iis shall be applied throughconductor pipe unless a dump
by subs. (19) and (20). baileris used. When concrete is placed under water conductor
(16) GeoLocicAL DATA. (a) Formation samples shall be-col pipe,the bottom end of the conductor pipe shall be sudpeakin
lectedfrom all new wells and from deepening of existing wells d@he concrete at all times. Pump piping aeghovable liner pipes
5—-footintervals and at each pronounced change in formation.shallbe pulled from a well prior to sealing.

(b) Geologicaldata shall be recorded on the construction (c) Alternate abandonment @cedures.Approved slow-hy
reportand the formation samplesbmitted to the W&consin state drating bentonite chips may be used to fill both unconsolidated
geologicaland natural history surve$817 Mineral Point Road, formationand bedrock wells if the followingonditions are met:
Madison, Wsconsin 53705. 1. The well diameter is 4 inches order.

_ (17) CAPPING REQUIREMENTS. (_a) Wellsin which no pump is 2. The well is less than 250 feet deep.
|nstalledshgll be capped. by welding a plate to the top ooSMg. 3. There is less than 150 feet of standing water in the well.
(b) During construction, a temporary means of capping shall 4. The well is not filled with drilling mud or bentonite slurry

be provided to prevent debris or any contaminants from entering .
thewell or the annular space. (2) PERMANENT ABANDONMENT METHODS. When a well is per

(1) Bacrenowooca qusmy _Every new modied or [Tenty abandoned the ounershal il and sea e vel o pr
reconditionedgroundwater source shall be disinfected dudng movementof wateg by the followina applicable method:
after placement opumping equipment. Samples for bacteriologi ) roy . g app . .
cal analysis shall be collected as provided in s. NRZ(3). (a) Drift or other unconsolidated formation well§or drift or
(19) CHEMICAL QUALITY. Every new well shall be sampléat other unconsolidated formation wells, 20—foot concrete plug
chemical analysis. Reconditioned or modified wells shall b ancreteor clean puddled claynner ungrouted well casing with
sampledfor chemical analysis in cases where changes in wa Screershall be removed from gravel-pack wells prior to fillin
quality may occur The samples shall be collected ahlyzed : . 9 ) P P i 9-
for the parameters indicated in the departrseapiproval letter for __ (P) Limestone formation wells-orlimestone formation wells,
the well construction or modification. The samples shall be cdill any limestone strata entirely with concreteas an alternative,
lectednear the end of the test pumping period. A sample tap sh4iih layers of concrete and gravel stone aggregate, provided
beinstalled on the test pump disofiapiping at a location suitable tf atthe top 20 feet of the rock formation and the entire cased por
for the collection of water samples for volatile parameters andi@n of the well are filled with concrete. Exception to filling the
suitablethrottling device shall be provided on the pump disgar casedoortion withconcrete under the alternative method may be
piping to facilitate sample collection. The samples shall be suft@dewhere the well casing is set in rock and sealed in place with
mitted to a state certified laboratory or to the state laboratorycement grout. If the alternative is used, a concrete plug a#i@ast
hygiene,Madison, Visconsin. Prioto collection of the samples, feet thick shall be placed extending at least 20 feet above and
the department shall be provided with a detadedcription of the belowthe bottom of the casing. The remainder of the cased por
sampling protocol for each parameter and with the name af@n up to 20 feet fronthe surface may be filled with gravel,
addresf the laboratory to conduct thmalysis. Wlls that do not crushedrock, sand or claybut the top 20 feet shall be filled with
meetthe primary water quality standards of ch. NR 809 may ne@ncrete.
be placed into service unless adequate treatment is provided. (c) Sandstone formation welldzor sandstone formation wells,
(20) OBSERVATION WELLS AND TESTWELLS. (a) Observation fill any s_and;tc_:ne formations entirely with concrefe®an alter
wells, monitoring wells, test wells, treatment wasksother wells native,with disinfected sand or pea gravel, provided that the top
constructedas part of the water system shall be constructed 48 feet of theformation and the entire cased portion in this alterna
accordancewith the requirements for permanent communit§ive methodis filled with concrete. The exception to entirely-fill
wells if they are to remain in service afteompletion of the Ing the casing with concrete in pgb)is applicable in this para
groundwatesupply and if they are located tive well site. If not 9raph.
to remainin service, the wells shall be abandoned in accordance(d) Shale, granite and quartzite formation wellBor shale,
with s. NR 81.17.Monitoring wells constructed bthe well site  graniteand quartzite formation wells, use the procedure for-lime
shall meet the requirements of ch. NR 141. stoneformation wells in par(b).

hallbe poured at the top of the well with the remainder filled with
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(e) Mixed formation wells.For mixed formation wells, fill in (5) The caisson wall shall be of reinforced concrete as pro
limestone,sandstone, shale, granite and quartzite strafacas videdin s. NR 81.16 (7).

videdin par (b), andprovide concrete or concrete grout plugs at (6) Provisionsshall be made to assurénimum vertical rise
least40 feet in depth, extending at least 20 feet above and belgithe caisson.

the point of surfacecontact between every distinct geologic 7y Thetop of the caisson shall be covered with a watertight

forr_naltlon_ \;]vhere the alternfltlvedmethods to filling theell ;o cretefloor, and all openings in the floor shall be curbed and

entirelywith concrete are selected. _ _haveoverlapping coverio protect against the entrance of foreign
() Flowing wells. For flowing wells, confine the flow and fill material.

wells in accordance with pagb) procedures @eal with cement i ini
grout applied by a pressure method apprdwethe department. caig?omaellrs)ymp dischage piping may not be placed through
(3) TEMPORARY ABANDONMENT. When a well igemporarily History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; correction in (2) made
removedfrom service, theéop shall be sealed with a water—tightinder s. 13.93 (2m) (b) 7., Stats., Regidhecember1998, No. 516.
threadedbdr welded cap or be filled with clean puddled chksfyer ) )
5 years of temporary abandonment, the well shall be permanentlyNR 811.20 _Special requirements for dug wells and
abandonednd sealéd in accordance with sub. (2). Approvédeof SPrings. (1) Dug wells and springs shall be approved only
departmenshall be obtained for any deviations from the 5 yedfhenit is not feasible to develop a drilled well.
maximumfor temporary abandonment. (2) Plansshall include facilitiedor continuous chlorination
(4) REPORTTO DEPARTMENT. A report shall be made to the@ndan adequate chlorine contact time before the water reaches

departmenby the owner within 3@lays after a well has been per CONSUMErs.

manentlyabandoned or temporarily removed from service. The (3) Springsshall be housed in a permanent concrete structure

reportshall include a detailed description of location, constructiothich terminates above the ground surfarel which prevents

andgeologicfeatures, and method of sealing. The report shall Bee entry of surface water

on forms supplied by the department. (4) Dugwells shall be covered by a watertight concrete cover
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. which terminates not less than 12 inches above the permanent

groundsurface and shall have concrete casing as required in s. NR

NR 811.18 Special requirements for wells  devel- 811.16(7).

oped in unconsolidated formations. (1) The cased and  (5) The dug well pump dischge piping may not be placed

grouteddepth for screened We!ls in unco_nsolida_t(_adnations throughthe concrete casing.

shallbe dependent athe controlling geologic conditions. Where (6) Thearea around the well or spring shall be under the con

practical,the grouted casing shall extend to at least SHeltw 0| of the supplier of water for a distance approved by the depart
the normal pumping water level and to within 5 feet of the top gfjat.

the screen unless the grout depth is at least 60 feet. Grouted casin

: : ; 87) Dug well and collectorpumping stations shall have a
gsgﬁgﬁﬁss than 30 feet will not be approved if alternatives ay, atertightconcrete floarAll openings in the floor shall be curbed

. o . and protected against the entrance of foreign material. The
(2) Continuouschlorination and an adequate contact time fQ&ntrancehatch in the flooshall be located adjacent to the inside

disinfectionshall be required assafeguard except in cases whergt the well perimeter; hava curb at least 4 inches high; have the
the proposed well construction providesfaiént protection as eqge of the cover extending down over the curb at least 2 inches;
determinecby the department. andbe kept locked when not in use.

(3) If clay or hardpan is encountered above the formation History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
be developed, the protective casing and grout shall extend through
the materials, but theuter casing shall be withdrawn at least 5 feet NR 811.21 Special requirements for infiltration
abovethe clay or hardpan during grouting. lines. (1) Infiltration lines may be permitted only when itriet

(4) If the wellis gravel packed, the gravel shall be acid resiggasibleto develop an acceptable well. o
antandfree of foreign material, properly sized, washed and-disin (2) Plansshall include facilitiesfor continuous chlorination
fectedprior to or during placement. and an adequate chlorine contact time before the water reaches

(5) A sand or bentonite seal to prevent leakage of grout ift8NSUMers. _
the gravel pack or screen shall be provided. The seal shall be nd3) Thearea around the lines shall be under the control of the
morethan 2 feet thick. supplierof water for a distance approved by the department.

(6) Gravelrefill pipes and observation pipes, when used, shallisto": Cr. RegisterApril, 1992, No. 436, éf5-1-92.
besurrounded by a minimum of/tinches of grout if installed in ~ \r g11.22 Special requirements for sandstone
thegrouted annular opening. Observation pipes installed betwegtys  The requirements dhis section apply to wells drilled in
theinner and the protective casing may be plastic. Pipes shalkgnations commonly referredo as sandstones inistonsin.
incorporatednto the concrete pump foundation to a point at leaghs includes the St. Peter sandstone,Wpper Cambrian sand
4 inches above the flooand shall terminate with a thread&  gonesand the Lake Superior sandstone. The following require
atleast 12 inches above the pumphouse floor ments shall be met:

History: Cr. RegisterApril, 1992, No. 436, f5-1-92. o ) .

istofy: =t Registerapt ° (2) Theminimum depth of the grouted casing shall be 60 feet.
The casing shall be installed to a depth of 10bekiw the antiei
tedpumping water level, except in cases when the department
terminesthat this requirement is not necessary to meet the
requirement®f this chapter

) X . . (2) Whenthe sandstone is overlain by creviced limestone
i(r?\)/éz?ialflitti)gndetermlned by thiepartment prior to any Intens'Veshaleformations, the grouted casings shall be installed a-mini
9 ) mum of 15 feet into firm sandstone. The department shall be con
(3) Thearea around the laterals shall be under the controligtted for locations where this type of construction will be
the supplier of water for a distance approved by the departmepdquired Wells constructed to utilize aquifepeneath the Maquo
(4) Thelocation of all caisson construction joints and portholketashale shall be cased and grouted to beneattethth of the
assemblieshall be indicated on the plans. Magquoketa shale.

NR 811.19 Special requirements for radial collec -
tors. (1) Continuous chlorination and adequate detention tinﬁeg
for radial collectors shall be provided.

(2) Acceptabilityof the siteas provided in s. NR 8113 (1)
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(3) Wherethe depth of unconsolidated mateigamore than (1) Velocity of flow .25 to .50 fps through the inlet structure
60 feet, the protective casing shall be seatefirm sandstone sothat frazil ice will be held to a minimum;
wherethe sandstone is the upper rock formation. (2) Withdrawalof water from the depth of the best water gual
(4) Wherethe depth of unconsolidated material is less than @;
feetand the sandstone is the upper rock formation, the departmeng3) Inspectionmanholes every 1,000 feet for pipe sizegdar
shallbe contacted for required depth of grouted casing. enough to permit visual inspection;

History: Cr. RegisterApril, 1992, No. 436, f5-1-92. (4) Adequateprotectionagainst rupture by dragging anchors,

NR 811.23 Special requirements for limestone ice and othe_r activity; .
wells. This section applies to wells drilled in formatiarem (5) Locations referenced by permanent monuments;
monly referred to as limestones irisgbnsin. This includethe _ (6) A diversion device capable of keepilagge quantities of
Niagaradolomite, the Galena—Platteville dolomite and the Prairfésh or debris from entering an intake structure where shore wells
du Chien dolomite. Théollowing requirements are intended forarenot provided.
wells located in limestonaquifers which are not overlain by gon  History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

solidatedshale or sandstone formations. _ NR811.27 Shore wells. (1) Shore well structures shall:
Note: When an acceptable sandstone aquifer can be utilized, construction-of lime .
stonewells should be avoided. (a) Have motors and electrical controls located alyraele

(1) Continuous chlorination and chlorine detentine shall ~andflood level;
be required as a safeguard for limestone wells when the depart(b) Be accessible for operation and service;
mentdetermines that additional protection is necessary (c) Be designed to prevent flotation;

(2) Wherethe deptiof unconsolidated material overlying the (d) Be equipped with removabte traveling screens before the
limestoneis 60 feet or greater for a minimum radiusg/einile and pumpsuction well;
thereis no record of sinkholes, quarries, improperly constructed (e) Provide chlorination or other chemical addition facilities
wells or outcrops within that area, the minimum depth of groutedr raw water transmission mains;
casingshall be 60 feet. The casing shall be installed to a agpth (f) Have the intake piping valved with provisions for back
10 feet below the anticipated pumping water level unless th@shingand testing for leaks;
e 1 recareent afnding it umnecessany ™ (q) Have provisions forconrling ges:

(h) Have sloped bottoms.

(3) Where the depth of unconsolidated material is more than (2) Therequirementin sub. (1) may be waived by the depart
60 feet and only 60 feet of grouted casing is requiethe depait  \o1ion 5 case—by-case basis if it is demonstrated that they are not
ment,the casing shall be seated |n.f|rm Ilmesto.ne.. necessaryo fulfill the other requirements of this chapter

(4) Wherethe depth of unconsolidated material is less than 60istory: Cr. RegisterApril, 1992, No. 436, &f5—1-92.
feetat the well site or within one—half mile of the well site, the ) .
departmenshall be contacted foninimum depth of grouted cas SubchapterV —Pumping Stations
ing. An inner casingize of at least 12diameter shall be required ) ) )
to permit the installation of a grouted liner at a future datesf ~ NR 811.28 General requirements. ~ Pumping stations
waterfrom the well shows evidence of contamination. The casifall be designed to maintain the sanitary quality of the water
sizerequirement may be waived by the departmeintsfdemon  P€ingpumped. Uses of the pumping statamd attached buid
stratedthat it is unnecessary to meet the requirements of this chi}9s shall be compatiblevith the protection of the water source.
ter. In such cases, a minimum of 100 feet of grouted casing-s u@" Pumping stations at wells for other-than-municipal water

ally required and, where conditions dictate, consideraidye ~Systemsexcepting subdivisiomells, all or part of the building
than100 feet will be required. requirementsnay be waived byhe department provided the well

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. is enclosed within a locking sheltarhich allows access to the
well for rehabilitation and the sheltisrprovided with a concrete
NR 811.24 Special requirements for granite  wells.  floor.
The department shalbe contacted for specific case—by—case History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
constructionalrequirements for all proposed developments of

wells in Precambrian igneous and metamorphic rock commonléhNR 811.29 Buildings. (1) ConsTRUCTION. All raw or fin-
referredto as “granite”. Ishedwater pumping stations shall:

History: Cr. RegisterApril, 1092, No. 436, éf5-1-92. (a) Have adequate spader the installation of additional
pumpingunits, or chemical feed equipment, if needed, anthéor
SubchapterlV —Source Development — Surface  safeservicing of all equipment;

Water (b) Be durable, fire and weather resistant, and have at least one
locking, outward opening door to the outside;
NR 811.25 General requirements. The source ofvater (c) Be landscaped to conduct surface drainage awaytfrem

selectedas a surface water supply shall provide the highest quaktigtionand have a floor elevation at leaStabove the finished
waterreasonably available which, with appropriate treatraadt gradeand at least 2Zabove the regional flood level. Below grade
adequatesafeguards, will meet the drinking wastandards in ch. installationsmay be permitted only the terrain at the site is such
NR 809.Source water shall meet the surface water quality ste¢hata gravity drairsystem can be provided. Subsurface pits or
dardsin ch. NR 102. Minimum treatmeshall include disinfec pumproomsand inaccessible installations intendechouse the
tion, coagulationsedimentation and filtration. The design of thevell pump or pump controls for well pump stations are prohibited,;
treatmeniprocessesquipment and structures shall depend on an (d) Have all floors drained without impairing the quality of
evaluationof the nature and quality of the particular water to bgaterbeing handled:;
treated Any proposal which would result in a diversion from the (e) Provide asuitable outlet for drainage from pump glands
GreatlLakes basin requires department approvaddoordance \ithout dischaging onto the floor;
with ch. NR 142. ; ; .

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92 correction made under (f) Be prowaed Wlt.h concrete floors; . .
s5.13.93 (2m) (b) 7., Stats., Registdugust, 1994, No. 464. (g) Be provided with at least one floor drain. The floor drain

shallbe located no closer than 2 feet to the outer well casing. The
NR 811.26 Intakes. Intake structures shall provide for: floor drain piping shall be constructed of cast irofP®IC piping
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meeting s. Comm 84.30 standards within 10 feet of the outer wBlactordriven power take—éfunits and right-angle gear drives
casing; thatoperate the pump only shall be accompanied by auxiiemy
(h) Have a floor drain. The floor drain may tennected to a eratorsto operate treatment, chemical addition and monitoring
sanitarysewer where available provided that the pwstgsion equipmentvhere the treatment or chemical addition is requed
floor is at least one foot above the elevation of the nearest sanifagetthe primary drinking water standards in bR 809. Where
sewermanhole rim. Where a sanitary sewer is available but a matactical,engines shall be fueled by propane or natural gas.
holeis not located nearpthe department may require installation (2) Providea prelubrication line with a valved bypass around
of an additional manhole. The floor drain may disghéo the the automatic contrond backflow protection, if appropriate,
groundsurfaceprovided the dischge location is at least 25 feetwheneverutomatic prelubrication of punigearings is necessary
from the pumphouse. A greater distance may be required fgidan auxiliary power supply is provided.
drains of pump stations serving wells constructed in sand andistory: Cr. RegisterApril, 1992, No. 436, é5-1-92 correction in (1) made
gravelformations. French drains are prohibited. under s. 13.93 (2m) (b) 7., Stats., Regjstergust, 1994, No. 464.
Note: The department recommends that the floor drains from chemical feed rooms
dischargdo a sanitary sewer whenever possible. _ NR 811.32 Additional requirements. (1) SucTion
_(2) EQUIPMENT SERVICING. Pump stations shall be providedyg s, Suction wells, including installations where the pumps are
with: installedon top of a reservqishall:
(a) Crane-ways, hoist beams, eyebolts or other facilities nec (3) Be watertight.
essaryfor servicing oremoval of pumps, motors or other heavy .
; P (b) Have bottoms sloped to permit removal of water and
equipmentwhere appropriate; entrainedsolids

(b) Openings in floors, roofs or wherever needed for removal (¢) Be vented by means of a pipeather device terminating
of heavy or bulky equipment. For well pump stations, a roof ha‘[(:nha screened U—bend at least 2hove the floor

shallbe located over the well. ! s )
(d) Have curbs a minimum of’4aroundall access openings,

(3) StalRwAYs AND LADDERS. Stairways or ladders shall be . i h
providedbetween all floors and in pits or compartments whieh PiPesand other equipment which extetidough the top of the

to be entered suctionwell. Access openings shall have covers which overlap at
. "
Note: Applicants are also advised to consult requiremerdpticable local and least2”.
statecodes. _ . (2) Suction uFT. Suction lift shall be allowednly for dis
(4) Heaming. Adequate heating shall be providedthe safe tancesof less than 15 feet and wh@mvision is made for priming

andefficient operation of the equipment. the pumps. Suction lift may not be permitted if buried pipiag
Note: In pump houses not occupied by personnel, only enough heat need be pras the finished water

vided to prevent freezing, unless higher tempera@nmesequired for proper chemi i . .

cal addition. Applicants are also advised that other requirements may exist in local (3) PRIMING. Prime water may not be of lesser sanitary quality

andstate codes. o ) ) ] thanthat of the water being pumped. Means shall be provided to
(5) VENTILATION. Ventilation for all pumping stations is gov prevent backflow When an air-operated ejector is used, the
ernedby applicable local and state codes. screenedntake shall draw clean air from a point at least 10 feet

(6) DeHumiDIFIcaTION. Means for dehumidification shall be abovethe ground or other source of contamination, unless the air
providedin areas where excess moisture could cause safety haZiltered by apparatus approved by the departmeatudm
ardsor damage to equipment or piping. priming may be used.

(7) LicHTING. Pump stations shall be adequately lighted. (4) AUTOMATIC AND REMOTE CONTROLLEDSTATIONS. All auto-

(8) SANITARY AND OTHER CONVENIENCES. All pumping sta matic stations shall be provided with automatic signaling appara
tions shall beprovided with potable watetavatory and toilet tus which willreportpump operation (on—f)fto the main station
facilities except unoccupied automatic stations or where sughdshall alsoprovide pressure monitoring if a separate pressure
facilities are availablelsewhere. Plumbing shall be installed in @oneis established. All remotontrolled stations shall be eleetri
mannerto prevent contaminatioof the public water supply cally operated and controlled and shiadive reliable signaling
Wastesshall be dischaed in accordance with s. NR18&1. apparatus.

History: Cr. RegisterApril, 1992, No. 436, €f5-1-92; correction in (1) (g) made  Note: See s. NR 8lL77 for booster pumping facilities in the distribution system.
g:_‘czigs('hﬁ?g’g(ég}tg;éﬁggf;%’g&cﬁg%‘i‘%’ggﬁj o, S16r. (1) () and () and (5) APPURTENANCES. (a) Valves. Pumps shall be adequately
valvedto permit satisfactory operation, maintenance and repair of

NR 811.30 Number of pumping units. ~ All pumping sta  the equipment. If foot valves are providetigy shall have a net
tionsshall: valve area of at least'2 times the area of the suction pipe and

(1) Have at least 2pumping units except where additionaghallbe screened. Each pump shall have an automatically closing
pumpingstations which can meet the peak demand are availabfdve or check valventhe dischage side between the pump and
or where the department determines that amplewithee avait ~ Shutoffvalve.
able between pumping periods foecessary repairs. If only 2 (b) Piping. Piping shall be protected againstgaior water
units are provided, each shall be capable of carryingpthek hammerln addition, each pump shall have an individual suction
demandIf morethan 2 units are installed, they shall havdisuf line or lines so manifolded that they insure similar hydraulic and
cientcapacity so that any one pump can be taken out of servageerationconditions. Dischae piping shall béluctile iron, cop
with the remaining pumps capable of carrying the mesakand. per,steel or galvanized pipe.

(2) Have controls for proper alternation when 2 or more (c) Gauges andneters.Each pump shall have a standard-pres
pumpsare installed. Provision shall be made to prevent operatisire gauge on its dischge line and have a compound pressure
of the pump duringhe backspin cycle. All electrical controls shallgaugeon its suction line if suction pressures arpected to be
belocated above grade. encounteredWhere suction or dischge headers aratilized,

History: Cr. RegisterApril, 1992, No. 436, €f5-1-92. only one gaugés required on each headkr addition, the station
. ) . shall haveindicating, totalizing and recording metering of the

NR 811.31 Auxiliary power . All pumping stationshall: 5] water pumped.

(1) Providea power supply from at least 2 independent electri Note: Dischage pressure recordirtpvices are recommended at thegarsta
cal substations or from a standtguxiliary power source dedi tions.
catedto watersupply use unless the department determines that(d) Water seals.Water seals may not be supplied with water
thereis suficient pumping capacity with existing auxiliary power of a lesser sanitary quality than that of the water being pumped.
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Where pumps are sealed with potable water and are pumping FIGURE NO. 1
waterof lesser sanitary qualitthe water supply shall:

1. Be provided with a break tank openatmospheric pres
sure;

2. Have an air gap, at least 6 inches or 2 pijgeneters,

whicheveris greaterbetween feeder line and spill line of the tankg'm
(6) PaINTING OF PIPING. In order to facilitate identification of l.
piping in waterworkspumping stations and plants, it is recom "
mendedhat thefollowing color scheme be utilized for purpose e
of standardization: .:
(a) Water Lines Color :l
Raw Olive Green l:
Settled or Clarified Agqua N
Finished or Potable Dark Blue :l
(b) Chemical Lines Color .
Alum Orange l:
Ammonia White :.
Carbon Slurry Black .l
Chlorine -Gas and Solu  Yellow "
tion -
Fluoride Light Blue with Red Band l:
Lime Slurry Light Green :l
Potassium Permanganate Violet .
Sulfur Dioxide Iéta r?d reen with éllow l:l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l
(C) Waste Lines Color History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
Backwash Véiste Light Brown NR 811.34 Well pump bases. (1) PUMP INSTALLATION.
Sludge Dark Brown Line shaft pumps shall be supported by a concrete foundation

whichis at least 12 inches above fhemp station floorThe pre

Sewer — Sanitary or Other Dark Gray tectivecasing of wells shall extend a minimum of one inch above

(d) Other Lines Color the concrete foundation. Where there is also an inner casing, the
Compressed Air Dark Green inner casing shall extend a minimuf one inch above the
foundationand the protective or outer casing shall extendra:
Gas Red mumof 4 inches above the floor and shall be incorporated into the
Other Lines Light Gray concretefoundation. For these installatiorsssteel ring shall be

weldedbetween the inner and protective casings. The metal sur
faces of line shaft pumps betwettre pump head and base plate

h . X : hallbe machined or gasketed to provide a tight seal. A gasket or
contrastingcolor shall be painted on one pipe at appro’.('mateg'routseal shall be provided between the base plate arzbthe
30" intervals. The name of the liquid or gas naéso be painted cretepump foundation.

on the pipe Arrows may be painted on the piping indicating the (2) SUBMERSIBLE PuMPS. Where a submersible pump is used,

d'L?iES?%fnfleg'sterApm’ 1092, No. 436, 65-1-92. the top of thewell casing shall be fctively sealed against
entrance of water under all conditions includivigpration or
. . movementof conductors or cables. Thotective casing shall
SubchapterVI —Pumping Equipment and terminateat least 12 inches above the floor &edsurrounded by
Appurtenances aconcrete collar to at least 6 inches above the.floor
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(e) If the situation develops where 2 colors do not tsufie
cientcontrast to easily dérentiate between them, &léand of a

NR 811.33 Pumping capacity requirements. (1) Fig-
ure 1 shall beused for determining pump capacities for domestic NR 811.35 Pump lubrication. (1) Water lubricated
service onlyMore detailed engineering studies are necessary fasmpsare required, except where oil lubricated pumps are neces
determiningpump capacities in systems providing water for-mubary to provide positive lubrication at deep pump settings. The oil

tiple uses, including domestic, commercial and industrial usaff pump lubrication shall be a food grade mineral oil. Oil kubri
andfire protection. catedpumps may not be installed for wells in unconsolidated

(2) If noelevated storage is available and more than 50 livifgrmationsor wells with shallow pump settings.
unitsare to be served, 2 or more wells or pumping units shall be(2) Forwater lubricated pumps with statiater levels deeper
providedeach of whicttan supply the normal daily demands. Athan50 feet, provision shall be made faelubricating the cel
approvednterconnection with anothevater system or a ground Umn bearings prior to pump startup. All prelubrication lines shall

reservoir with booster pumps may be used in lieu of this requiRe €quipped with metering or controls to monitor &t the vol
mentfor other-than-municipal water supply systems. umeof prelubrication watert systems where chemical addition

Note: The number of homes when using figure no. 1 may be reduced by one—tllnﬁ_ooracucedv _s_olen0|d Con_trOI of Pre|Ubr|Cat_|(_)n water S,ha” be pro
to use the figure for apartment units, condominium units and mobile homes. ~ vided. If auxiliary power is provided, additional valving of the
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prelubricationwater shall be necessalhenpump backspin is
allowed to occur after the motor shutsf,ofhe necessity for
lubricationduring this period shall be determined by the desig
engineerand provided if necessary

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.36 Motor protection.  Where backspin cabe
expectedo occur a time delay or backspin ratchet shall be prd
videdto protect the motor in the event the pump controls are en
gizedbefore the pump stops backspinning.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.37 Well appurtenances. (1) WELL VENT. Each
well shall be vented to the atmosphere by installing a piget
which terminates in a 24 mesh noncorrodible screened “U” be
atleast 24 inches above the flotirthe well is flowing, the vent
shall terminate above the artesian water level or a suitalit®
matic valve shall be provided.

Note: See Figure 2.

(2) WATER LEVEL MEASUREMENTS. (@) Provisions shabbe
madefor measurement of static and pumping water levels in t e
completed well.

Note: This will usually consist of an electric depth gauge or an air line attachedHistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
to the pump column and an altitude gauge.

(b) Installation shall be made prevent entrance of foreign Subchapter VIl —Chemical Addition
material.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

DE H N N NN

NR 811.39 General. This subchapter contains general
requirementgor the design and construction for chematakage,

handlingand addition facilitiesSpecific operating requirements

shall be designed so that the line is under a continuous pres : ; ; o ; ;
headwhich is higher than the elevation of #@und surface. Theségif;rr:fg;]egulgc% '\\l/ﬁl _8107‘ specific design requirements are

following shall be provided within the pumphouse: History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(1) ArR-vacuum RELIEFVALVE. For well dischage lines with
check valves, an air-vacuum relief valve shall be installed NR 811.40 Feed equipment. (1) NUMBER OF FEEDERS.
betweenthe well and check valve. The discharline from the |f chemical feed, such as chlorination, coagulation or other pro
relief valve shall face downward and terminate with a 24 meskssesis necessary to produce a water quality meeting the pri
noncorrodiblescreenat least 24 inches above the fldgor well mary maximum contaminant levels, a minimum of 2 feeders shall
dischargdines with check valves that discbarto reservoirghe be provided so that a standby unit or combination of units will be
air relief is not required. Howevea vacuum relief shall hgro-  availableto replace the lgest unit during shut-downs. Spare
vided. partsshall be available for all feeders to replace parts which are

Note: See Figure 2. subjectto wear and damage.

(2) Meters. All pump dischages shall be provided with  (2) DesIGNAND cAPACITY. The design shall insure that:
watermeters to determine the quantity of water disgbadr (a) A separate feed system is provided for each chemical.

(3) SamPLING FAUCET. All pump dischage piping shall con () Feeders will be able to suppht all times, the necessary
tain a smooth end sampling faucet. Where possible, the fauggiountsof chemical aan accurate rate, throughout the range of
shallbe prior to any chemical addition points, and where practiGaled. To allow for changes in pumping or application rates, the
2 faucetsshall be provided, one before chemical addition and ofgedershall be designed to operate between 30% and 70% of the
after. Petcocks or small diameter bleeder valves which make s&ill pump range for constant speed pumps and between 30% and
ple collection dificult are not acceptable as sample faucets. 70% of the stroke length range and at a minimum speed of 12

(4) CHECK VALVE OR OTHERTYPE OF AUTOMATICALLY CLOSING ~ Strokesper minute for adjustabkpeed pumps. If this is not pos
VALVE. A check valve shall be provided. Where extremgesur Sible W|t_h stock chemical solution, dilution of the chemical will
pressuresccur slow openingsalves, voltage ramped motors o€ required.
other means of sge protection shall be provided. (c) Proportioning of chemical feed to rate of flow is provided.

(5) SHuT-oFFVALVE. A shut-of valve shall be provided. (d) Positive displacement type solution feeders shall be used

(6) PRESSUREGAUGE. A pressure gauge shall be provided. 1o feed liquid chemicals. Pumps shall be sized to match or exceed

maximumhead conditions found at the point of injection.
(e) Chemical solutions are prevented from being siphoned into
ewater supply by assuring discharat points of positivpres

NR 811.38 Discharge lines. Lines which are to beuried

(7) CHEMICAL INJECTIONTAP OR CORPORATIONSTOP. A chemi
cal injection tap or corporation stop allowing chemical injectiorﬂ1

shallbe provided. sure and by providing spring—opposediaphragm type anti
(8) Pump-to-wasTE. All wells shall be provided with a meansg; hondevi)c/er), or thr%ug% agsuitpapble air%ap gor ot)ﬁ;ﬁcéf/e
to pump to waste. '_I'his could be a valve and hos_e connectjg ansapproved by the department. A continupeint of posi
insidethe pump station or a valve and hydrant outside. tive pressure is assured on the system side of the last shut-of
(9) SuctionLINES. Buried suction lines which, under all oper valve. If a second shut-bf/alve is provided downstream of the
ating conditions, are not under a positive pressure head whictprimary shut—of valve, the point of injection may be between the
higherthan the elevation of the ground surface are not permitt@dshut-of valves. All chemicals shall be fed downstream of the
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checkvalve. If feeding at a location without continuous positive (d) Be designed consistent with scale—forming or solids—de
pressurea suitable air gap shall be provided which is at a highpositing properties of the watechemical,solution or mixture
elevationthan the chemical solution tawk a dual head feeder conveyed;

with a small break tank located higher than the chersmation (e) Not carry chlorine gas under pressure beyond the chlorine
tank shall be provided. feederroom;

e e O o s ohd s S S oot A58 (D Include an injection nozzle when appiication s o a pipe
hydroxide. Ine; and

(f) The makeup water supply lines to chemfead tanks are  (g) Be color coded in accordance with s. NR.82 (6).
protectedfrom contaminatiorby chemical solutions either by  (8) Service waTEr suppLy. Water used for dissolving dry
equippingthe supply linewith backflow or backsiphonage pre chemicalsdiluting liquid chemicals or operating chemical feed
vention devices, or by providing a minimum air gap of 2 pipers shall bérom a safe, approved source with appropriate back
diametersput not less than 3 inches, between the supply line afigly prevention provided. The department may grant an excep
top of solution tank. tion in cases where the finished water quality will not hecaéd

(g) Materials and surfaces coming in contact with chemicaby addition of the chemical mixed with untreated water
areresistant to the aggressiveness of the chemical solution.  History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(h) Dry chemical feeders measure chemicals volumetrically or NR 81141 S . . .
: : . ; : : : Co . torage and handling.  For specific require
gravimetrically; provide efective dissolving of the chemical in mentsrefer to the section covering the particular chemical. The

the solution pot; provide gravity feed from solution pots, ifpo . : }
sible; and completely enclose chemicals to prevent emissionsf8|‘lowIng are general requirements:

dustto the operating room. ~ (1) StorAGEFACILITIES. The requirements for storage facili
(i) Nodirect connection exists between any sewer and a ariifpare as follows: . .
or overflow from the feeder or solution chamber or tank. (@) Space shall be provided for at least 30 days of chesuipal

(3) Locarion. Chemical feed equipment shall be: ply; convenient ancfficient handling; dry storage conditions;
(a) Located near points of application to minimize length q%ng; tmgwgg:ff ¥: truckloads storage volume where purchase

feedlines; _ .
. . - . . (b) Coveredor unopened shipping containers shall be pro

(b) Readily accessible for servicing or repair and observatigpyeq for storage unless the chemical is transferred into an
of operation; _ _ _ approvedcovered storage unit. Solution tanks shall have overlap

(c) Located and have protective curbirggsthat chemicals ping covers. Lage tanks shall beovered and those with top
from equipment failure, spillage or accidental drainage may ntcessopenings shall have the openings curbed and fitted with
enterthe water in conduits, treatment or storage basins; overlappingcovers.

(d) Located above grade, except as waived by the department{c) Solution storage or day tanks supplying feedmsctly

(e) Located in accordance withNR 811.44 (5) if gas feeders shallhave at a minimum sfigient capacity for one day of opera

areused; tion. Whenthe chemical solution is prepared from a powder or
(f) Located in accordance with s. NRL816 (2) if hydrofluosi s_Iuryy, 2 solution tanks shall be required if necessary to assure con
licic acid is used. tinuity of feed.

(4) ConTRoOL. (a) Feeders may be manually or automatically (d) Solution storage or day tanks supplying feedimsctly
controlledif the water supply pumps are manually controlle¢hallhave a maximum capacity that daily solution usage is a mini
Wherepumpsare automatically controlled, the feeders shall b@umof 5% of the tank capacity
automaticallycontrolled.In all cases, automatic control shall be (e) Storage facilities shall be constructed af,lined with,

capableof reverting to manual control when necessary materialscompatible with the chemical being handled.
(b) Feeders shall b#esignedand controlled to provide rates  (f) Mixing equipment shall be provided where necessary
proportionalto flow. assurea uniform chemical solution strength.

(c) Automatic chemical feed rate control in combination with (g) Meansshall be provided to accurately determine the
residual analyzers which havalarms for critical values and amountof chemical applied either by measurenaithe solution
recordingcharts may be used. level in the tank or by weighingcales. Graduation shall be in

(d) The electrical outlet used for any chemical feed pump shiifrementsof approximately 2940 3% of tank capacityA meter
be clearly marked and shall be connected with the well pump Qﬂall be provided on the water fill line to a fluoride saturator

servicepump as appropriate. (h) Liquid chemical storage tanks shall have a liquid levet indi
(5) SoLuTioN TAaNKs. The requirements for solution tanks aré&ator.

foundin s. NR 81.41 on storage and handling. () Adequate means of draining tanks shall be provided, but
(6) WEIGHING scALES. Weighing scales shall be: theremay be no direct connection between drgin piping and

a sewer Drain piping shall terminate at least 2 pipe diameters, but

(a) Provided for weighing cylinders at all plants utilizing ehlo . h iy
rine gas, Indicating and recording type scales are recommendagt/ess than 3 inches, above the overflow rim of a receiving sump,

. . conduitor waste receptacle.
(b) Required for solution feed unless comparable méans . . .
determiningusage is approved by the department; (j) Overflow pipes shall be tumneldwnward, be appropriately
- . ; o screenedhave a free dischge andobe in a conspicuous location.
(c) Required for volumetric dry chemical feeders; K h bsurf | . f luti K
d) Accurate enough to measure increments of 0.5% of lo (k) Where subsurface locations for solution or storage tanks
(d) gnh't : aa‘iienecessamhe tanks shall be free from sources of possible con
(7) FeebLiNes. Feed lines shall: taminationand located to assure positive drainage for groundwa
(a) Be as shoras possible in length of run; of durable, cerroter, accumulated watechemical spills and overflows.

sionresistant material; easily accessithisoughout entire length; (L) The design shall insure that incompatitiemicals are not

protectedagainst freezing; and readily cleanable; storedor handled in common areas.
(b) Slope upward from chemical source to feeder when con (m) Gases from feederstorage and equipment exhausts shall
veying gases; be conveyed to the outside atmosphere above grade and remote
(c) Introduce corrosive chemicals in a mannemtoimize from air intakes. Acid storage tanks shall be veteithe outside
potentialfor corrosion; but not through vents in common with day tanks.
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(n) Consult local and state safety codes for other safefhe requirements of specific treatment processes are in ss. NR
requirements. 811.42to 811.54.

(0) Solution tanks shall be maintained in a sanitanydition. ~ History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
(2) HanbLinG FaciLiTiES.  The requirements for handling NR 81142 Aeration. Aeration treatment devices

facilities arg as follows: . . . describedn this section may be used for oxidation, separation of
(a) Equipment shall be included for measuring quantities ghsegr for taste and odor control. Section BR.48 (1) contains

chemicalsused to prepare feed solutions. the requirements for air stripping towefEhe following require
(b) Piping for chemicals shall be compatible with the chemicetentsshall be met:
being conveyed. (1) NATURAL DRAFT AERATION. The design for naturalraft

(c) 1. Where the eyes or body of any person may be expossstationshall provide that:

to injurious corrosive materials, suitable facilities for quick (a) Water is distributed uniformly over the top tray;
drenchingor flushing of the eyes and body shall be provided as (b) Water is dischayed through a series of 3 or more trays with

requiredin s. Comm 32.15 @. separatiorof trays not less than 6 inches;

2. Rubber gloves, protective clothing and safety goghiats (c) Trays are loaded at a rate of one gallon per minuteyed 5

form a tight seal with the face shall be provided for each operajgro per minute for each square foot of total tray area:
who prepares chemical solutions. ’

3. A dust respirator of the prescribed type shall be provid (d) Trays have slotted, woven wire cloth or perforated bot

for handling dry chemicals ifequired in the respective material ’ . . -
safetydatlagshe)(/et ors. ICommqslg. 15 22)_ pectiv ! (e) Perforations ar#;gtol/»inchesin diameterspaced onto

(d) Provision shall be made fdre transfer of dry chemicals 3inches on centers, when perforations are used;

from shipping containers to storagims or hoppers in such a way, (1) Eight to 12 inches of inert media are used, such as coke,

asto minimize dust. Control shall lgovided by use of one of thelimelstoneor plastic, that will not disintegrate due to freezing
cycles.

following:

1 \g/’acuum pneumatic equipment or closed conveyor sy (2) FORCEDOR INDUCED DRAFT AERATION. Forced or induced
tems: raft aeration devices shall be designed to:

2. Facilities for emptyinghipping containers in special con (&) Provide adequate countercurrent flow of air through
tainers: enclosedat_aratlon column; _

3. Exhaust fans and dust filtenghich place the hoppers or (b) Be |nsect—prgof and light-proof, .
bins under negative pressure. (c) Have the air intake located above grade and the air

(e) Carts, elevators or other appropriate means shall be P't,@gg?r%%dgft%fgf ;glggg%ellgsed through insect-tight screen and

videdfor lifting chemical containers to minimize lifting by opera .
tors. (d) Insure that thevater outlet is adequately sealed to prevent

(f) Electrical equipment shall be used which vgtevent unwantedoss of air; ) .
explosionsparticularly when using sodium chlorite and activated (&) Insure that the sections of the aerator that can be easily
carbon. Equipment shall comply with ch. Comm 1@&ofy of ch. reachedand removed for maintenance.

Comm(16 is available for inspection at thdicd of the department  (3) PRESSUREAERATION. Pressure aeration may be used for
of commerce, the secretary of statefiice and the dfce of the oxidation purposes if a pilot plant study indicates the method’

revisor of statutes, antdhay be obtained for personal use froneffectivenessPressure aeration will not be approved for removal
DocumentSales, 202 S. ThorntorvA., Madison, W1 53703.  of dissolvedgases. Filters following pressure aeration shall have

(g) Procedures for disposing of empty bags, drums or barrédeduateexhaust devices for release of. &ressure aeration
shall minimize exposure to dusts or chemicals. devicesshall be designed to cause a thorougking of com

(h) Acids shall be kept in closeagid—resistant shipping cen pressedir with water being treated, and shall provide screened

tainersor storage units.r&nsfer from shipping containers to solu andfiltered air free of obnoxious fumes, dust, dirt and othercon

tion or day tanks shall be through acid resistant hose or pipetgg"n‘”’mtSAIr compressors shall be oil-less. .
meansof a transfer pump. (4) OTHER METHODSOF AERATION. Other methods aderation

may be permitted if their dectiveness is demonstrated and
: : " : - _approved by the department. Methods includmit are not
to include chemical name, pugtgoncentration and supplier restrictedto spraying, dfused air andnechanical aeration. The

nameand adglress. o treatmenfprocesses shall be designed to ntieefparticular needs
(b) Chemicals shall meet A.W.A. specifications and N.S.F qf the water to be treated.

standardswhere applicable. ) . . (5) DisinFecTION. Aerated water shall receive disinfection
(c) The departmemhay require an assay of chemicals delivireatment.

ered. . . (6) ProTECTIONFROMWIND. Aerators that dischge through
(d) A material safety data sheet (MSDS) shall be obtained e atmosphere shall be protected by being placed in a louvered
thewater supplier from the chemical supplier every chemical enclosuredesigned to provide easy access to the interior

shipment. (7) Pr

) . ) o OTECTIONFROM CONTAMINATION. Aerators that are used
History: Cr. Register April, 1992, No. 436, & 5-1-92; corrections in (2) (f) . - . .

madeunder s. 13.9%2m) (b) 6. and 7., Stats., Registecember1998, No. 516 10r Oxidation or removal of dissolved gases framaters that will

corrections in (2) (c) 1.'and 3. made under s. 13.93 (2m) (b) 7., Stats., Registetbe given no further treatment other than chlorination shall be pro

(3) CHEmIcALs. (a) Shipping containers shiak fully labeled

December, 2000, No. 540. tectedfrom contamination fronmsects and birds and windborne
debrisor dust.
SubchapterVIII —T reatment History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
NR 811.415 Design of treatment processes and NR 811.43 Clarification. Plants designed fgrocessing

devices. The design of treatment processes and degicay Surfacewaters shall:
dependon evaluation of the nature and quality of the particular (1) Provide duplicate units for rapidnix, flocculation and
waterto be treated and the desired quality of the finished watsedimentation,
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(2) Permitoperation of the units either in parallel or series, 1. Detention time. Plants with conventional sedimentation
(3) Be constructed to permit units to be taken ouservice Shallprovide a minimunof 4 hours of settling time. This may be
without disruptingoperation with drains or pumps provided tdeducedo 2 hours for lime-soda softenifagilities treating only

allow dewatering in a reasonable period of time, groundwater. _ _ o

(4) Providemultiple-stage treatment facilities whesquired 2. Inlet devices. Inlets shall be designed to distribute the
by the department, waterequally and at uniform velocities. Open posisbmeged

(5) Be started manually following shutdown ports and similar entrancarrangements are required. A fieaf

shall be constructed across the basin, close to the inlet end, and
roject several feet below the water surface to dissipate inlet
ocitiesand provide uniform flows across the basin.

3. Outletdevices. Outlet devices shall be designed tomain
tain velocities suitable for settling in the basin and to minimize

usuallysedimentation or detention either with or without theadﬁ}hgrrtdcérrcfoltlggv}zhee Vuoslﬁrgfe s;tt)a g\?;d Oorir#‘::ceessfljr rset%?argge\zﬁ gr?

tion of coagulathn chemlcalg. . ) thereare fluctuations in flow
1. Basin design. Presedimentation basins shall have a means, \\air overflow rate. The rate of flow over the outlet weir

for sludge removal. may not exceed 20,000 gallons may per foot of weir length. If

2. Inlet. Incoming water shall be dispersed across the falipmergegports or orificesare used as an alternate for overflow
Wldth Of the ||ne Of traVeI as QUICk|y as pOSSIble. Short C|rCU|t|nG’eirS,they may not be |ower th@feet be|0W the ﬂow |ine Wlth

(6) Minimize hydraulic head losses between units to allo
future changes in processes without the need for repumping.
following specific requirements shall also be met:

(a) PresedimentationWaters containing high turbidity or hav
ing unusual treatment requirementgy require pretreatment

shallbe prevented. _ _ _ flow rates equivalent to weir loadings.
3. Bypass. Provisions for bypassing presedimentation basins 5. prainage. Basins shall be provided with a means for-dewa
shallbe included. tering. Basin bottoms shall slope toward the drain not less than one

4. Detention time. Three hours detention is thieimum  foot in 12 feet where mechanical sludge collection is not provided.
periodrequired for presedimentation. Greatietention may be 6. Covers. Covers or superstructures are required at all plants.
requiredin individual cases of chemical pretreatment. Where covers are used, manholes shall be provided as well as drop

(b) Rapid mix. Mixing shall mean the rapid dispersion oflight connections so that observation of the floc can take place at
chemicalsthroughout the water to be treated, usually by violetite inlet, midpoint and outlet of the basin.
agitation. 7. Velocity. The velocity through settling basins may not

1. Equipment. Basinshall be equipped with mechanicalexceed).5 feetper minute. The basins shall be designed to-mini
mixing devices unless other methods, suchafing, or injec  mize short circuiting. Fixed or adjustable fia$ shall be provided
tion of chemicals at a point of high velocigre approved by the asnecessary to achieve the maximum potential for clarification.
departmengfter determining that the otherquirements of this 8. Overflonw An overflow weir or pipe shall be installed
chapterwill be met. \ariable speed drive equipment is reeomyhich will establish the maximum water level desi@utop of
mended. thefilters. It shall dischaye by gravity with a downturned pipe

2. Mixing. The detention period fanechanical mixing shall elbow a minimum of one foot above a concrete sppahand
beas short as possible depending upon the velocity gradient mhallbe covered with 4-mesh noncorrodible screen at a location

vided by the mixing units. wherethe dischage is visible and where the water can be appro
3. Location. The rapid mix and flocculation basin shall be gsiately drained.
closetogether as possible. 9. Safety Guard rails shall be installed around openings

(¢) Flocculation — slow mixing.Flocculation shall meatme ~which may be hazardous to maintenance personnel. Permanent
agitationof water at low velocities for long periods of time.  holdersor handholds shall be provided on the inside walls of

1. Basin design. Inlet and outlet design shall prevent shert diaSinsabove the water level.
cuiting and destruction of floc. A drain or pumps or both shall be 10. Sludge collection.Mechanical sludge collection equip
providedto allow dewatering and sludge removal. mentmay be provided.

2. Detention. Flow-through velocity may be not less than 0.5 11. Sludge removal.Facilities for disposal of sludge are
nor greater than 1.&et per minute with a detention time for flocrequiredby the department. Sludge removal design shall provide:
formationof at least 30 minutes. a. Sludge pipesot less than 3 inches in diameter and so

3. Equipment. Agitators shall be driven by variable spedtfrangedas to facilitate cleaning,
drivesor other means which vatie peripheral speed of paddles b. Entrance to sludge withdrawal piping to prevent clogging,
in the range of 0.5 to 3f@et per second. Uniform mixing shallbe  ¢. valves located outside the tank for accessibility

providedto prevent settling in the flocculation basin. d. Provisions forthe operator to observe and sample sludge
4. Piping. Flocculation and sedimentation basins shall be @&ingwithdrawn from the unit.

to minimize turbulence at bends and changes in direction.  paginsor for other purposes. Protection shall be provided for all
5. Other designs. Bfihg may be used to provide floccu potablewater lines used ifotable water could become contami
lation only after approval by the department. The design bRall natedby nonpotable water
suchthat the velocities and flows in this section shall be main (e) Solids contact unitUnits designedor combined softening
tained. _ and clarification, where water characteristics, especially tempera
6. Superstructure. A superstructure shall be provided over #e, do not fluctuate rapidly and flow rates are uniform apera
flocculationbasins. tion is continuous, may be used if specifically approved by the
(d) Sedimentation.Sedimentatiorshall follow flocculation. departmentUnits shall be designed for the maximum uniform
The detention time for ffctive clarificationis dependent upon rateandbe adjustable to changes in flowhich are less than the
factorsrelated to basin design as well as the nature of the raesign rate and for changesaatercharacteristics. A minimum
water,such as turbiditycolor and colloidal matteand taste and of 2 units are required unless thequirement is waived by the
odor causing compounds. department.
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1. Installation of equipment. Supervision by a representative a. 1.75 gallons peminute per square foot of area at the slurry
of the manufactureshall be provided whenever mechanicaseparatiorine if units are used for softeners.

equipments installed and, also, at the time of initial operation. 1.0 gallon per minute per square foot of area at the sludge
2. Operating equipment. A complete oultfit of tools and acceseparatiorine if units are used for clarifiers.
soriesshall be provided. Laboratory equipment to conthel (f) Tube or plate settlersProposals for settler urttarification
treatmentprocess shall be provided at all waterworksaddition,  shajlinclude pilot plant or a fulicale demonstration or both satis
samplingtaps with adequate pipirigcated to permit the collec factoryto thedepartment prior to the preparation of final plans and
tion of samples of water from critical portions of the units shall %ecificationsfor approval. Settler units consisting of variously
provided. shapedubes or plates which are installed in multiple layerd
3. Chemical feed. Chemicals shall be applied at points aatan angle to thBow may be used for sedimentation, following
by means as to insure satisfactory mixing ofdhemicals with the flocculation. Generalcriteria for tube or plate settlers is as-fol
water. lows:

4. Mixing. Mixing devices employed shall be constructed to 1. Inlet and outlet considerations. Design the inletscartd
provideadequate mixing of the raw wateith previously formed letsto maintain velocities suitable for settling in the basin and to
sludgeparticlesand to prevent deposition of solids in the mixingninimize short—circuiting.

zone.A rapid mix_device or chamber ahead of the solids contact 5 Drainage.Drain piping from the settler units shall be sized
unit may be required by the department. . to facilitate a quick flush of the settler units and to prevent flood
5. Flocculation. Flocculation equipment shall be adjustablgg other portions of the plant.

speedor pitch or both; provide for coagulation to occurin asepa 3 protection from freezing. Although most units will be
ratechamber or béted zone within the unit; and provide a floecu 5catedwithin a plant, outdoor installations shall providefisuf

lationand mixing period of not less than 30 minutes. cientfreeboard above the top of settler to prees#zing in the
6. Sludge concentrators. Sludge concentrators shall provigits.

eitherinternal or external concentrators in order to obtain a con 4, Application rate. A maximum applicatiorate of 2

centrated sludge with a minimum of wastewater _gallftimin of cross-sectional area based on 24-inch long 60
7. Sludge removal. Sludge removal design shall provide:ypesor 39.5-inch long 7 tubes,unless higher rates are suc
a. Sludge pipes not less than 3 inciresiameterarranged cessfully shown through pilot plant or in—plant demonstration
to facilitate cleaning; studiesand are approved by the department.

b. Entrancdo sludge withdrawal piping to prevent clogging; 5. Flushing lines. Flushing lines shall be provided to facilitate
c. Valves located outside the tank for accessibility; maintenancand shall beroperly protected against backflow or

d. Facilities for aroperator to observe or sample sludge beirRAcksiphonage. )
withdrawnfrom the unit. History: Cr. RegisterApril, 1992, No. 436, €f5-1-92.

8. Cross—connections. Blow-fajutlets and drains shall ter - . L . .
minate and dischage at places approved by the department. NR 811.44 Disinfection. Chlorl_ne |'s the principal disin
Cross—-connectionontrol shall be included for all potable watef€Cting agentused at the present time; other agents may be
lines such as those used to backflstidge lines or flush basins @PProvedoy the department on a case—by-case basis provided

if potable water could become contaminated by nonpotable waghiaPlefeed equipments available and testing procedures for a
. . L . residualare recognizeth the latest edition of standard methods
9. Detention period. The detention time shall be establish

onthe basis of the raw water characteristics and local conditi il the examination of water andastewater (1989). A copy of

/ ) h 15 publication is available for inspection at th#ice of the
thataffect the operation of the unit. Based on design flow rates, gpa[\)rtmenbf natural resources, tlsegretary of stateofice and

minimum detention time shall be 2 to 4 hours for suspesgéds o office of the revisor of statutes, and may be obtained for per

contactclarifiers and softeners treating surface waters, and ongjQ. - <a fromhe American Public Health Association. 1015 Fif

2 hours for the suspended solids contact softeners treating dilyihst N.W Washington, D.C. 20005 Disinfection shall be

groundwater. o practicedat all surface water supplies and at any groundwater sup
10. Suspended slurry concentrate. Softenings shall be plieswhere the department determines disinfection necessary to

designedso that continuous slurry concentrates of 1% or more, Ryaintainwater quality The following standards shall be applied:

weight,can be gectively mgintained. . . . (1) EQuiPMENT. (a) Type. Solution—-feed—gas—type chlorina
11. Water losses. a. Units shall be provided with suitable cofyrs and hypochlorite feeders of the positive displacement type

trols for sludge withdrawal. may be used.
b. Total water loss may not exceed 5% for clarifiers or 3% for (b) Capacity. The chlorinator capacity shall be such that a free
softeningunits. chlorineresidualof at least 2 mg/1 can be attained in the water

c. Solids concentration of sludgéschaged to waste shall be aftera contact time of at least 30 minutes when maximum flow
atleast 3% by weight for clarifiers and 5% by weight for softenergtescoincide with anticipated maximum chlorine demands. The
12. Weir or orifices. The units shall be equipped with eithegquipmentshall be designed to operate between 30% andof0%
overflow weirs or orifices. Wirs shall be adjustable, at leasthestroke length for liquid feeders and between 20% 70% of
equivalentin length to the perimeter of the tank, anwhstructed the rotameter capacity for gas feeders. This may require that 2
sothat surface water does not travel over 10 feet horizontallyngtametersbe provided, one for normal feed rates and one for
the collection trough. emergencyfeed rates. The engancy feeder setting shall be
13. Weir ororifice loading. Wiir loading may not exceed 20designedo provide a minimum of 2 mg/I of chlorine.
gallonsper minute pefoot of weir length for units used for soften  (c) Standby equipmentWhere chlorination is necessary for
ers,or 10 gallons per minute per foot of weir length for units usqutotectionof the water supplystandby equipment of didient
for clarifiers. Where orifices are used, the loading rate per fomapacityshall be available to replace thegkest unit during shut—
shallbe equivalent to weir loadings. Orifices or weirs shalt pralowns.
duceuniform rnsing rates over the entire area of the tank. (d) Au’[omaticproportioning_ Automatic proportioning chio
14. Upflow rates. Unless supporting data is submitted to thimatorsshall be required where the rate of flow is not reasonably
departmentind an exception granted, the following rates may nobonstanor where the rate of flow of the water is not manually con
be exceeded: trolled.
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(2) CoNTACT TIME AND POINT OF APPLICATION. Chlorine shall whenthe fan can be controlled from more than one point. Outside
be applied at a point which will provide the maximum contacwitches shall be protected from vandalism. As an alternétize,
time. The contact time shall be not less than one half hour in cafasmay be controlled by an automatic dewitch with manual
wheresuspended solids habeen removed. Provisions shall beshut-off.
madeto minimize short-circuiting. At plants treating surface Note: Itis recommended that switches for fans and lights be interlocksrfok
water, piping provisions shall be made for applying chlorine to tHaneousoperation.
raw water settled or clarified watefiltered water and the plant  (d) Vents from feeders and storage shall disgphan theout
effluent. At plants treating groundwaterovision shall benade sideatmosphere, above grade as indicated in(par
for applying chlorine to the rawater and the clearwell inletor the  (7) AmmoniaTion. Housing and ventilation for ammoniation
high-lift pump dischage piping. shallmeet the requirements in subs. (5) andd6yhlorine. How

(3) RESIDUAL TESTING EQUIPMENT. The equipment shall ever,the fan inlet shalbe near the ceiling and the fresh air inlet
enablemeasurement of residuals to the nearest 0.1 mg/1 in giallbe near the flooAmmonia storage and feed facilities shall
range below 0.5 mg/1 and to the nearest 0.2 mg/1 between lieSeparate from chlorine facilities because of ¢benbustion
mg/1to 2.0 mg/1. hazard A plastic bottle of hydrochloric acid shall be available and

Note: Automatic chloringesidual pacers and recorders are recommended whaisedfor leak detection.
the chlorine demand varies appreciably over a short period of time. (8) SAFETY EQUIPMENT. The following equipmerghall be pro
(4) CHLORINATOR PIPING. The water supplyiping shall be videdwhen chlorine gas is used:

designedo preventontamination of the treated water supply by (a) At least one gas mask in good operating condition of the

sourcesof impure or unknown guality type having a self-contained supply of air suhthat approved
(5) Housina. Chiorine gas feed gnd storage shall b,e' by the U. S. bureaof mines as suitable for high concentrations
(a) Separated from other operating areas by gas-—tight-encl chlorine gas. The masks shall be available anathllations
suresin order to prevent injury to personnel and damage to €quipherechlorine gas is handled and shall be placed outside every
ment; roomwhere chlorine gas is used or stored. At installations -utiliz
(b) Provided with a safety glass inspection window installeéelg 100— or 150—pound cylinders, an agreement with the local fire
in aninterior wall or exterior door to permit viewing of the interiordepartmentwhich has arapproved type of gas mask may be
of the room and the equipment; approvedby the department. Instructions for using, testing and
(c) Provided with doors having engency or panic hardware replacingmask parts shall be posted. Other proteatiathing
andwith a minimum of one door opening outward to the buildinghallbe provided as necessary
exterior; (b) A plastic bottle of ammonium hydroxide for leak detection.

(d) Heated to prevent freezing and inspreper operation of ~ Note: At larger plants where ton cylinders are used, the installation of automatic
the equipment' gasdetection and related alarm equipment is recommended.

(e) Provided with restraints to prevent movement of the—chlgn
rine cylinders;
(f) Full and empty cylinders of chlorine gas shall be:

(c) Where ton cylinders are used, leak repair kits, available at
ewater works or a nearby fire department.

(9) SODIUM CHLORITE FOR CHLORINE DIOXIDE GENERATION.
Proposalsfor the storage and use of sodium chlorite shall

1. Isolated from operating areas, _ approvecby the department prior to the preparation of final plans

2. Restrained imposition to prevent movement of the cylin and specifications. Provisions shall be m&de proper storage
ders, andhandling of sodium chlorite to eliminate any danger of explo

3. Stored in rooms separate from ammonia storage, sion.

4. Stored in areas not in direct sunlight or exposed to exces (a) Storage. 1. Sodium chlorite shall be stored by itself in a
sive heat. separateoom and preferably shall be stored in an outside building

(g) Pressurized chlorine feed lines may not carry chlorine g@gtachedrom the water tr_eatment_ faCIIIt_$0d|u_m C_hlorltehall
beyond the chlorine rooma¢uum chlorine feed lines may carrybe stored away from ganic materials with which it could react
gasbeyond the chlorine room if the chlorine lines are either schadolently.
ule 40 polyethylene tubing or schedule 80 PVC pipe. Polyethyl 2. The storage structures shall be constructed of noncembus
enetubing shall be enclosed éprotective conduit running from tible materials.

the chlorine room to a point near the ejecigre end of theonduit 3. If the storage structure is located in an area where a fire may
in the chlorine room shall be sealed. Polyethylene tubing Connﬁﬁcur,water shall be available to keep the sodium chlorite area

tions shall be made using tube adaptors especially designed igp| enough during fires to prevent decomposition from heat and
this purpose. PVC pipe joints may be socket welded using P resultant explosive conditions.

cementor threaded using TFE tape. . _(b) Handling. 1. Care shall be taken to prevent spillage.
(h) Premanufactured chlorine cabinets may be used for retrofit o A | f ti hall b ilable for th
situationsonly. These cabinets shall have an observation windoy_ - n emegency pian ot operation shall be available for the

fan, air intake and light as required in pér) and sub. (6) for ner cleanup of any spillage.
mal chlorine rooms. It is recommended that these cabinets not be 3. Storage drums shall bleoroughly flushed prior to recycl
placedon the sunny side of the building. ing or disposal.
(6) VENTILATION OF CHLORINE ROOMs. One complete air  (C) Feeders.1. Positive displacement feeders shall be pro
changeper minute shabe provided when the room is occupiedyided.
and: 2. Tubing for conveying sodium chlorite or chlorine dioxide
(a) The exhaust fan suction shall be near the floor with tis@lutionsshall be type 1 PVC, polyethylene or materials recom
point of dischage located to avoid contamination of air inlets tenendecdby the manufacturer
otherrooms and structures, or beibipcked by snow or other 3. Chemical feeders may be installacthlorine rooms if suf

obstructions; ficient space is provided or facilities meeting the requiremefts
(b) Air inlets shall be located near the ceiling and controllezlib.(5) shall be provided.
to prevent adverse temperature variations; 4. Feed lines shall be installed in a manner to prevent forma

(c) The exhaust fan switch shall be located outsidertrance tion of gas pockets and shall terminate at a point of positive pres
to the chlorine roonwith a signal light indicating fan operationsure.
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5. Check valves shall be provided to prevent the backfiow 15. Construction to prevent cross connections @rdmon
chlorineinto the sodium chlorite line. walls between potable and nonpotable water;
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. 16. Washwater troughs.

NR 811.45 Filtration — gravity . Theapplication of any (e) Washwater toughs. Washwater troughs shall beo

typeof gravity filter and media shall be supported by water qualifjSignedas to provide: _

datarepresenting a period ofse suficient to characterize any 1. A bottom elevation above the maximum level of expanded
variationsin water quality Experimental or pilot plant treatmentMediaduring washing;

studiesmay be required to demonstrate the applicability of the 2. A top elevatiomot exceeding 30 inches above the filter
methodor rate of filtration proposedPressure filters will not be surface,

approvedfor surfacewater applications. The following specific 3. A 2-inch freeboard at the maximum rate of wash;
requirementshall be met: 4. Atop or edge which is level;

(1) RAPIDRATEGRAVITY FILTERS. (a) Pretreatment.Rapid rate 5. Spacing so that each trough serves the same number of
gravity filters may only be utilized after coagulatidlucculation  squarefeet of filter area;

andsedimentation. ] ) ) o 6. A maximum horizontal travel of suspended particles not
(b) Number. At least 2 filter units shall be provided. Provisiongxceeding feet in reaching the trough.

shallbe made to meet the plant design capacity at the approveqy) Fijter material. The media shall be clean silica sand or

filtration rate with ondilter out of service. Where only 2 units areythernatural orsynthetic media approved by the department hav

provided,each shall be capable of meeting the plant design-apg(y 5 depth of not less than 24 inches and not more than 30 inches:
ity, normally the projected maximum daily demand. aneffective size of the smallest material no greater than 0.45 mm
(c) Rate offiltration. The permissible rate of filtration shall betg 0,55 mm, depending upon the quality of the raw water; a unifor
determinedafter consideration of factors suchraw water qual  mity coeficient of the smallest materiabt greater than 1.65; a
ity, degree of pretreatment provided, filteedia, water quality minimum of 12inches of media with anfettive size range no
control parameters, competency of operating personnel and othggaterthan 0.45 mm to 0.55 mm; and a specific gravity greater
factorsrequired by the department. Wherteefive coagulation, thanother filtering materials within the filter
flocculation,sedimentation and filtratioprocesses are to be-uti 1. Sand. Sand shall have afeefive size of 0.45 mm to 0.55
lized with relatively clean water sources, the following filtrationy, 1, 'and a uhiformity coditient of not greater than 1.65.

rates may be approved: 2. Anthracite. Clean crushed anthracite or sand and anthra

Filtration Rate Filter Media Type cite may be approved by the department if supported by experi
. . mental data specific to the project. Anthracite used as the only

2 gpm/ft Single Media mediashall have an &ctive size from 0.45nm to 0.55 mm and

3 gpm/fe Dual Media - field tested a uniformity coeficient not greater than 1.65. Anthracite used to

4 gpm/fe Tri Media - field tested capsand filters shall have arf@dtive size from 0.8 mm to 1rAm

o ... anda uniformity codficient not greater than 1.85.fE€tive size
In all cases, the filtration rate shall be proposed and justified Q% anthracite for iron and manganese removal from potable
the design engineer and approved by the department prior to ghgundwatershall bea maximum of 0.8 mm. Eictive sizes
preparation of final plans and specifications. Higher rates thamreaterthan 0.8 mm may be approved by the department based

indicated in this paragraph may be approved witficset upononsite pilot plant studies.

justification by the design engineer 3. Granular activated carbon (GAC). Granular activated car
(d) Structural details and hydraulicsThefilter structure shall bon media may be considered only after pilot or full scale testing

be designed to provide: andwith prior approval of the department. The media ekt

the basic specifications for filter media as given in this paragraph
exceptthat lager size media may be allowed by the department
) . X erefull scale tests have demonstrated thestment goals can
filter media or the area between the top of the media and the fjQet ynder all conditions. There sha# provision f%r a free
waterline during backwashing; . chlorineresidual and adequate contact time in the waliewing

3. Cover by superstructure; _ ~ thefilters and prior to distribution. There shall imeans for peri

4. Head room to permit normal inspection and operation; odic treatment of filter material farontrol of bacterial and other

5. Minimum filter box depth of 8 feet; growth. Provisions shall be made for frequent replacenoent

6. Minimum water depth over the surface of the media of"§generatiorof GAC if used for filtration.
feet; 4. Other media. Other media may be approved, but only on

7. Trapped pipe or conduitfefent to prevent backflow of air the basis of pilot tests and experience whiemonstrate that the
to the bottom of the filters: requirementf this chapter will be met.

8. Prevention of floor drainage tioe filter with a minimum . 2: Supportingnedia. ‘rpedo sand and gravel shall be-pro
4—inch curb around the filters: vided as supporting media except when proprietary filter bottoms
9. Prevention of floodin b roviding an overflow if thigs areused. In that case, the department, on the basis of substantiat
not r vided in retreatm gmy r?it' 9 ing information provided by the owneamnay allow eliminatiorof
provide . apre e_a entunitt, . i certainlayers of supporting media or a reduction in the depth of
_10. Maximumvelocity of treated water in the pipe and €0ntne Jayers. Otherwise, the following apply:
duits to the filter of 2 feet per sepond, . . a. A 3-inch layer of torpedo sand shall be used as a supporting
_11. Cleanouts and straight alignment for influpigles or con  mediafor the filter sand. The torpedo sand shall have factafe
duits where solids loading is heavy or following lime-soda softeg;zeof 0.8 mm to 2.0 mm, and a uniformitgeficient not greater

1. \ertical walls within the filter;
2. No protrusion of the filter walls or other structures into t

ing; than1.7.
12. Washwater drain capacity tarry maximum backwash . Gravel, when used as the supporting media, shall consist
flow; of hard, rounded silica particles and may not include flat or elon

13. Walkways around filters not less than 24 inches wide; gatedparticles. The coarsegtavel shall be 2 inches in size
14. Safety handrails or walls around the filter areas adjacemhenthe gravel rests directly on the strainer system, and shall
to walkways. Consult local and state codes for requirements; extendabove the topf the perforated laterals or strainer nozzles.
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Not less than 4 layers of gravel shall be provided in accordaring experienceshows that a higher rate is necessary to remove
with the following size and depth distribution when used with pescouredparticles from filter surfaces;

foratedlaterals or strainer nozzles. Reduction of gravel depths 9. The filter underdrains shall be designed to accommodate
may be considered upon justificatiémthe department when pro aijr scour piping when the pipingiisstalled in the underdrain; and
prietaryfilter bottoms are specified. 10. Backwash facilities shall meet the requirements af par

().

Gravel Size . Gravel. Depd- () Appurtenances.The following shall be provided favery

2 1/2to 1 1/2 inches 5to 8 inches filter:

1 1/2 to 3/4 inches 3to 5inches 1. Sampling faucets on the influent anfiuent lines;

3/4 to 1/2 inches 3 to 5inches 2. Indicating loss—of-head gauge;

1/2 to 3/16 inches 2 to 3 inches ‘3. Indicating flow rate controls. A modified rate controller
3/16 t0 3/32 inches 2 10 3 inches which limits the rate of filtration to amaximum rate may be used.

However equipmenthat simply maintains a constant water level

(g) Filter bottoms and strainer systemBepartures from these on the filters will notbe approved unless the rate of flow onto the
standardsby using proprietary bottoms may be approved onfdter is properly controlled. A pumm each filter efuent line
case—by-caseasis if the déctiveness of thenethod is demaen may be used as the limiting factor for the rate of filtration only
strated Porous plate bottoms may not be used where iron or mafier approval from the department;

ganesenay clog them or with watesoftened by lime. The design 4. Provisions for draining to wasteth appropriate measures

of manifold type collection systems shall: for backflow prevention;

1. Minimize loss of head in the manifold and laterals; 5. A means of monitoring thefefent from each filter for tur

2. Assure even distribution of washwater and even rate lnflity on a continuous basis or on a selective hakére one tur
filtration over the entire area of the filter; bidimeterwould monitor more than one filter on a rotating cycle.

3. Provide a ratio of the area of the final Openings of tH%eCOrderSha” be pl’OVided_. ACC:eSS to the f|lter interior through
strainersystems to the area of the filter of about 0.003; wall sleeves shall be provided several locations to allow the

4. Provide a total cross—sectional area of the latexiadsit installationof sampling lines, pressure sensors and other devices,

twice the total area of the final openings of the strainer systerr‘?;t different deplthslln the filter media; )
5. Provide a cross—sectional area of the manifold/atd 2 6. A 1 to I/z-inch pressure hosend rack at the operating

timesthe total cross—sectional area of the laterals. floor for washing the filter ngls. . )
(h) Surface washSurface wash facilitiesonsisting of either (k) Backwash. Backwashing facilities shall be designed to

fixed nozzles or a revolving mechanism are required unless prv'de'

scourequipment is provided. All surface wash devices gl 1. A minimum rate of 15 gallons per minyter square foot,
designedwith: consistentvith water temperatures and specific gravity of the fil

" ter media. A rate of 20 gallons per minute per square foot or a rate
L. Water pressures of at least 45 psi; . .. hecessaryo provide for a 50% expansion of the filter bed is rec
2. Volume of flow of 2.0 gpm per squéfat of filter area with  ommendedA reduced rate of 10 gallons per minute per square
fixed nozzles and 0.5 gpm per square foot with revolving armsgot may be acceptable for full depth anthracite or granular acti
3. Avacuum breaker installed above the high water elevatioatedcarbon filters. A reduced rate of backwashing is acceptable
in the filter or other approved device to prevent back siphonagehenair scouring is provided, meeting the requirements of par
(i) Air scouring. Air scouring may be provided in place of-sur (i)-
facewash. The following apply: 2. Backwashing by filtered water at thequired rate from
1. Air flow for air scouring the filter shall be 3-5 standardgvashwater tanksy washwater pump from a reservoir or a high
cubicfeet per minute per square faitfilter area when the air is Servicemain, or a combination of these;
introducedin the underdrain; a lower air rate sha#l used when 3. Washwater pumps in duplicate unless an altenmegens
theair scour distribution systeia placed above the underdrainspf obtaining washwater is available;

2. A method for avoiding excessive loss of the filter media 4. Backwashing of not less than 15 minutes wafsine filter

during backwashing shall be provided; atthe design rate of wash;
3. Air scouring shall be followed byfiidization wash siiF 5. A washwater regulator or valve on tashwater line to
cientto restratify the media; obtainthe desired rate of filter wastith the washwater valves on
4. Air shall be free from contamination; theindividual filters open wide;

5. Air scour distribution systems shall normally be placed 6. A rate-of-flow indicator and totalizer on the main wash
below the media and supporting bed interface; if placed at tMéterline, located for convenient reading by the operator during
interfacethe air scour nozzles shall be desigtedrevent media thewashing process;
from clogging the nozzles or entering thie distribution system; 7. Backwashing by a method which prevents rapid changes

6. Piping for the air distribution system may not be flexibléh the backwash water flow
hosewhich will collapse when not under air pressure and may not (L) Miscellaneous.Roof drains may not dischg into the fil
be a relatively soft material which may erodeta orifice opening tersand basins or the conduits preceding the filters.
with the passage of air at high velocity; (2) SLow RATE GRAVITY FILTERS. Theuse of slow rate gravity
7. Air delivery piping may nopass down through the filter filters shall require prior engineering studies to demonsthete
medianor shallthere be any arrangement in the filter design whicdequacy and suitability ofiis method of filtration for the spe
would allow short circuiting between the applied unfiltered waterific raw water supplyThe following standards shall be applied:

andthe filtered water; (a) Quality of raw water Slow rate gravity filtration shabie

8. The backwash delivery system shall be capable of 15 glithited to waters having maximururbidities of 50 NTUs and
lons per minute per square foot of filter surface ateayever maximumecolor of 30units; turbidity may not be attributable to
whenair scour is provided, the backwash rate dbeivariable and colloidal clay. Raw water quality data shall include examinations
may not exceed 8 gallons per minute per square foot unless opdaatalgae.
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(b) Structural details and hydraulicsSlow rate gravity filters (b) Provide scales, loss—of-weight recorders, liquid levet indi
shallbe designed to provide: catorsor graduated feed drums for determining the amount of
1. Not less than 2 filtemnits; where only 2 units are provided,chemicalapplied. The method shall be accurate to within 5% of
eachshall be capable of meeting the pldesign capacitynor  theaverage daily change in reading. A meter shall be provided on
mally the projected maximum daily demand, at the approvéde water fill line to a fluoride saturator
filtration rate. Where more than 2 filter units are provided, the fil (c) Not allow fluoride addition before lime—soda softening or
tersshall be capable of meeting the plant design capacity at the exchange softening.

approvediltration rate with one filter removed from service; (d) Provide feeders accurate to within 5% of that prescribed.
2. A cover or superstructure; (e) Be such that the point of application of hydrofluosilicic
3. Headroom to permit normal movement by operating peacid, if into ahorizontal pipe, shall be in the lower half of the pipe
sonnel for scraping and sand removal operations; with the nozzle projecting upward.

4. Adequate manholeand access ports for handling of sand; (f) Provide a minimum of 12 injections per minute at the-feed

5. Filtration to waste and overflow at the maximum filtefnd rate.
waterlevel. (g) Provide adequate anti-siphon devices for all fluoride feed

(c) Rates of filtration. The permissible rates of filtration shalllin€sas required in s. NR 8140 (2) (e).
bebasedn the quality of the raw water as determined from exper (h) Provide soft water for fluoride saturator makeup water
imentaldata. Proposed rates shall be submitted to and approved4) SECONDARY CONTROLS. Secondary control systems for
by the department. Thadesign rate shall be 45 to 150 gallons peautomaticallycontrolled fluoride chemical feed devices shall be
day per square foot of sand area. Howerxetes of 150 to 230 gal providedas a means of reducing the possibility for overfdeeke
lonsper day per square foot may be approved whectefeness may include flow or pressure switches or other equivalent
is demonstrated to the satisfaction of the department. devices.All existing installations shall be required to meet this

(d) Underdrains. Each filter unit shall be equipped with a mairsubsectiorby January 1, 1994.
drainand an adequate number of lateral underdrains to collect thg5) DusTconTRroL. (a) Provision shall be made for the trans
filtered water The underdrains shall be so spaced that the-mafer of dry fluoride compoundsom shipping containers to storage
mum velocity of the water flow in the lateral underdrain will nobinsor hoppers in such a way as to minimize the quantity of fluo
exceed).75feet per second. The maximum spacing of the lateralde dust whichmay enter the room in which the equipment is
may not exceed 3 feet if pipe laterals are used. installed.The enclosure shall be provided with an exhaust fan and

(e) Filtering material. A minimum depth of 30 inches of filter dustfilter which placethe hopper under a negative pressure. Air
sand,clean and free of foreign mattshall beplaced on graded €xhaustedfrom fluoride handling equipment shall disager
gravellayers. The déctive size shall be between 0.30 and 0.4%1rougha dust filter to the atmosphere outside of the building.
mm, and the uniformity coétient may not exceed 2.5. (b) Provision shall be made for disposin§ empty bags,

(f) Filter gravel. The supporting gravel shall conform to thedrumsor barrels in a mannevhich will minimize exposure to
size and depth distribution requirements in sub. (1) provided fé#oride dust. A floor drain shall be provided to facilitate thes
rapid rate gravity filters. ing of floors.

(g) Depth of water on filtebeds. The design shall provide a  (6) PROTECTIVE EQUIPMENT. Protective clothing, gloves,
depthof at least 3eet of water over the sand. Influent water shagogglesor face shields and aspirator shalldpevided if applica
be distributed in a manner which will not scour the sand surfacBl§- . _

(h) Control appurtenancesEach filter shall be equipped with: ~ (7) TESTING EQUIPMENT. Equipment shall be provided for

1. Aloss-of-head gauge: measuringhe quantity of fluoride in the wategquipment utiliz

2. An orifice, \énturi meter or other suitable meterieyice ing the SRDNS or electrode method is _reqwre_d. When alsq-fet_ad
installedon each filter to enable measurement of the rate of filtrg2 phosphatesthe electrode method is required. The Alizarin
tion- Yisual method will beapproved only in special cases where the

’ . ) _ ) . _ownercan allocate the extra time needed for testing.
3. An efluent pipe located at an elevation which will maintain (8) DILUTION EQUIPMENT. Where dilution of the chemical

thewater level in the filter above the top of the sand. A :
RS ; ; i solutionis necessarya graduated container and transfer pump
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. shallbe provided.

NR 811.46 Fluoridation. Sodium fluoride, sodium silico ~ History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

fluoride andhydrofluosilicic acid shall confprm to the applicable NR 811.47 Iron and manganese control. Iron and
N.S.F.and AWW.A. standards. Other fluoride compounds whichyanganeseontrol refers solely ttreatment processes designed
may be available shall be approvby the department. The fol gpecifically for this purpose. The treatment process used will
lowing specific requirements shall be met: dependupon the character of the raw wafEne selection of treat
(1) FLUORIDE COMPOUND STORAGE. Fluoride chemicals shall mentprocesses shall meet specific local conditions as determined
beisolated from other chemicals to prevent contamina@mm+ by engineering investigations, including chemical analyses of
poundsshall be stored in covered or unopened shipping coentaj@presentativeamples of water to be treated. The department may
ersand stored inside a building. Unsealed storage units/fino  requirethe operation o# pilot plant in order to gather all informa
fluosilicic acid shall be vented to the atmosphere at a point outsifigh pertinent to thelesign. Consideration shall be given to adjust
the building. ing pH of the raw water to optimize the chemical reaction. Fellow
(2) FLuoriDEHOUSING. Equipment for feeding fluoride in acid ing are requirements for specified treatment processes:
form and unsealed acid storage shall be in a separate room withirfl) REMOVAL BY OXIDATION-DETENTION-FILTRATION OR OXIDA -
the pumphouse away from controls, electrical contacts and oth@sn-FILTRATION. (a) Oxidation. Oxidation may be by aeration,
equipmensubject to damage. Unsealed acid storage units or seigindicated in s. NR 8142, or by chemical oxidation with chlo
tion tanks shall be vented to the outsidenMation shall be pro  rine, potassium permanganate, ozone or chlorine dioxide.
vided for the room. Entrance may be from inside the pumphouse(b) Detention or eaction. A detention period o to 3 hours,

butshall include a sealed door _ ) as determined by pilot studies, shall be provided following exida
~ (3) CHEmicAL FEED INSTALLATIONS. Chemical feed instala tion by aeration in ordeo insure that the oxidation reactions are
tionsshall: as complete as possible. The detention peritaly be omitted

(a) Conform to the requirements in ss. NR.89 to 81.41. wherea pilot plant study indicates no need for detentoil
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departmentapproval is obtainedThe detention basin shall bemeasurehe iron content to a minimum of 0.1 mgfid the manga
designedas a holdingank with suficient bafling to prevent short nesecontent to a minimum of 0.05 mg/I.
circuits. Sludge collection equipment is not required. The floor History: Cr. RegisterApril, 1992, No. 436, &f5-1-92.

shallbe sloped to facilitate cleaning. NR 81148 O . L O . d
(c) Sedimentation. Sedimentation basins shall be provide eremov ed b avragﬁgtlgfs rgggs\/;'s Aurgfgégs?&ne%?uﬁs zhcglnbe
whentreating water withhigh iron or manganese content or botl d on inf yav i P | : d pr h th g d b
or where chemicatoagulation is used to reduce the load on t sed on information from a pilot study with the compounds to be
filters. Provisions for sludge removal shall be made moved.Unless waived by théepartment, the processes shall be
' . ) . ) _.___designedto remove a minimum of 99% of the contaminant
(d) Rapid rate pessue filters. Use of rapid rate pressure f"tersguestion.The following requirements apply:

aswell as gravity filters may be considered for iron and mang (1) PACKED COLUMN AERATORS. (a) Towerrequirements. 1.

neseremoval. Usehowever Is subject to the following condi Thetower shell construction shall be of material compatible with

tions: - _ . _— potablewater and shall be resistant to the aggressiveness of the
1. Minimum criteria relative to numberate of filtration, \aterand dissolved gasses.

structuraldetails and hydraulics, filter media, etc., provided for o . o
rapidrate gravity filters in s. NR 8145 also apply to pressure-fil ute szth éAV\\/Iv;ﬁr ed\Ztrrlll?/uél\?(:r ?thgr:?zlrl]gb € provided that distrib

terswhere appropriate. . .
S 3. Adequate packing support shall be providegrevent
2. Generallythe design filtration ratehall be 3 gallons perb%ackingdeformation.

minute persquare foot of filter area. High or lower rates may . . . .
justified based on in-plant or pilot plant studies. ing g.néAi(r:]iwr?‘cl]sture barrier shall be provided to prevent tower-mist

3. Filter design shall provide for: 5. Access manholes shall be provided in the side of the tower

a. Lossof head gauges with a suitable range in head on S . .
inlet and outlet pipes of each filter: %‘? facilitating inspection andeplacement of the packing mate

. - rial.
b. An easily readable meter or flow indicator on each battery

of filters. A flow indicator is recommended for each filtering unit; 7. Adequate foundation and lateral support shall be provided
c. Filtration and backwashing of each filter individually; to prevent overturning due to wind loads.

d. Minimum side wall shell height of 5 feet. A corresponding " g A sereened, rain proosutlet for air exhaust shall be pro
reductionin s@ewall hglght may be approved where proprleta%ded' ' '
bottomiv[;ertmlt rteductlllon t(.)f thlesg.ravhel deﬁth’ th f ft (b) Packingrequirements.1. The packing material shall be
me(ﬁa' stewater collection 18 inches above the surface of (g, atibjewith use in potable water and shall be resistant to the

i . i aggressivenessf the water and dissolved gasses.
f. An underdrain systerto eficiently collect the filtered 2. A method of cleaning the packing shall be provided when
waterand distribute the backwash;

X 3 L ) __iron or manganese fouling of the media may occur
bree?kaﬁgglst,vgzslk;naclﬂgsagbz)?/“ee{ﬁg?l% ;ﬁrmlnatlng with an air oy gjower requirements 1. Theblower shall be provided with
X ' aweather—proof motom’ tight housing and an adequate founda
h. Influent and dfuent sampling faucets. tion.

(2) REMOVAL BY LIME PROCESSES. The removabf iron and 2. The blower inlet shalbe provided with an insect screen and
manganesey lime processeshall meet the requirements in s. NRyystfilter.

811.52. 3. A method for measuring air flow shall be provided.

(3) REMOVAL BY MANGANESE GREENSAND TYPE FILTRATION. 4 The piower shall be adequately sized to prosidicient
Theremoval of iron and manganese by greensand type fl|tl’atlﬁﬁl to achieve the desired removal rates
It .

consistingof acontinuous feed of potassium permanganate to t - . .
influent o?(; manganese greensar?d fjlls-lmorg applica?ble to the , (d) Other equirements.1. A means shall be provideddzain
removalof iron plus manganese than to the removal of oly theinfluent rl_ser a.n(.j the tower ”p‘?“ p_ump shut—dqun.
becauseof economic considerations. As an alternate method, 2. All buried piping shall be maintained undepositive pres
applicationof the potassium permanganatethe greensand on Suregreater than the elevation of the ground surface.
a“batch”basis may be installed whéme department determines 3. Influent and éfuent sampling faucets shall be provided.
“batch”applicationis as dictive as continuous feed. The follow 4. A meter shall be provided to determine water flow to the

6. An access ladder with safety cage shall be provided.

ing apply: tower.
(a) The permanganashall be applied as far ahead of the filter 5. The water passing through the tower shall be continuously
aspractical; disinfectedand provided with a minimum of 30 minutes of contact

(b) Other oxidizing agents or processes, such as chlorinatftne.
or aeration, may be used prior to the permanganate feed to reduces. A means of bypassing the tower shall be provided.
the cost of the chemical, 7. Air emission controls shall be provided if necessary to meet
(c) Normal filtration rate shall be 3 gpm per square foot; air quality standards.
(d) Normal wash rate shall be 8 to 10 gpm per square foot; (2) GRANULAR ACTIVATED CARBONFILTERS. (@) The maximum
(e) Air washing may be provided; filtration rate for pressure filters shall be 6 gallons per minute per

(f) Sample faucets shall be provided prior to application ef p‘%ﬂuara‘oot of filter area. The maximum filtration rate for gravity

manganateimmediately ahead of filtration andthe filter eflu- ~ lters shall be 3 gallons per minute per square foot of filter area.
ent. Higherrates may be justified based pilot studies for removal

(4) REMOVAL BY ION EXCHANGE. The removal of iron and man of the contaminant in question. ) . .
ganesey ion exchange may not be used unless pilot placdies (b) The water from the carbon filter shall be continuously dis

have demonstrated thaatisfactory removal &tiencies can be infected. . _
continuouslyprovided.There may be no oxidation of the iron or  (c) The filter design shall provide for:

manganeserior to the process. 1. Loss of head gauges on the inlet and outlet pipes of each
(5) TESTINGEQUIPMENT. Testing equipment shall be providedfilter.
for all plants. The equipment shall have the capaciacturately 2. A meter or flow indicator
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3. Adequate freeboard for backwashing based on the specific 2. Drying for high pressure systems shall be accomplished

gravity of the media. usingdesiccant dryers. For low pressure systems, a refrigeration
4. An underdrain systerto efectively collect the filtered air dryer in series with desiccant dryers shall be used.
waterand distribute the backwash water 3. Arefrigeration dryer capable of reducing the inlet air-tem

5. Backwash and air relief valves havidigchages that ter Peratureto #C (40°F) shall be provided for low pressure air prep
minatein a free air break at least 24 inches above the.floor arationsystems. The dryer may be of the compressed refrigerant

. type or chilled water type.
d) The carbon used shall begiir carbon.
(d) . . gn . 4. The desiccardryers shall be of the external heated or-heat
(e) Information supporting selection of the carbon for remov?é stype
of the contaminants in question shall be provided to the eiepartS : . . . .
5. For heat-reactivated desiccant dryers, the unit shall contain

ment. . : . :
. . 2 desiccant filled towers complete with pressure relief valves, 2
_ () Aplan for the disposal of the spent carbon shall be InCIUdﬁ(—gwayvalvesand a heatetn a(?dition, extgrnal type dryers shall
in the specifications. havea cooler unit and blowers. The size of the unit shall be such
(9) An assessment of the impacts of radon and its dgoaly  thatthe specified dew point will be achieved duringimimum
ucts on operation and waste disposal shall be provided to thgsorptiorcycle time of 16 hours while operating at the maximum

department. expectednoisture loading conditions.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. (c) Air filters. 1. Air filters shall beprovidedon the suction
) . _sideof the air compressors, betwethie air compressors and the
NR 811.49 Ozonation. Ozonation can be used for a vari gryersand between the dryers and the ozone generators.
ety of purposes including the remowafl color taste and odors, "5 " 1pq fijter before the compressor shall be ofdbalescing

organics,algae, Cya'?i.de' hydrogen sulfide, iron, manganese a%e and be capable of removing all particlesgéarthan 10
heavymetals. In addition to these treatment procesa®sie is an  icronsin diameter The filter before the dryer shall be thfe

coalescingtype and be capabla removing all particles Iger
: d licati X h X ddis 4H5n5 microns in diameteThe filter after the dryer shall be of the
requirementand application points. When ozone s useddis a narticulatetype and be capable of removialy particles lager

infectant,ozonation and detention shall provide the required dig,an 0.5 microns in diameter or a size specified by the generator
infection CT value. Additionally application of a disinfectant y,anufacturer.

which maintains a measurable residual in the distribugistem (d) Air preparation piping. Pipingin a compressed air prepa
shallbe required. Given the sophisticated nature of the ozore pro. :
cess,consideration shall be give the need for maintaining ration systemshall be common grade steel, seamless copper

b T : tainlesssteel or galvanized steel. The piping sbhalldesigned to
?Olflaol\lltlli?]%o;)pegst.orsto operate and maintain the equipment. Th ithstandthe maximum pressures in the air preparation system.

PVC piping may be used in a vacuum air preparation system when

(1) GENERAL. Where ozonation is approved by the departmepjcated and supported to be protected from physitamage
to be used for disinfection of a bacteriologicallysafe water sup including from heat.

ply, duplicate process streams shall be provided. This inchides
supply,air preparation equipment, ozone generators, ozone
tactchambers, ozone flilsers, power supplgnd post disinfec
tion equipment. This requirement may be waived by the dep

ment where other acceptable water sources havinfc®uft o itica| conditions. Where ozorie approved for use by the depart

capacityare available. . mentas a disinfectant, the generators shall be sized in conjunction
(2) FEED GASPREPARATION. Feed gas can be gure oxygen with the detention basins to provide the required CT value.

or oxygen enriched aiAir handling equipmenon the air-feed 1. The design shall ensure that the minimum concentration of

systemsshall consist of an agompressor unless drawn by ¥ac o, onein the generator exit gas will be 1.5% by weight.

uum, water/air separatprefrigerant and desiccant dryers and par 2. Low frequency systems that operate at high peak voltages

ticulatefilters. For oxygen—feed systems, compressors, separatgr . ' .
anddryers may nobe required by the department depending 0%1%1” be sized to have didient reserve capacity so that the system

h doesnot operate at peak capacity for extended periods of time.
the purity of the Oxygen. . Low, medium and high frequency systems which operate at lower
_ (a) Air compession. 1. Compressors shall be of the liquid—peakvoltages require less reserve capacity
ring or rotary lobe, oil-less, positive displacement type for smaller 3. Each generator shall have the capability of operating satis
systemsor dry rotary screw compressors forger sygtems. . factorily while individual dielectrics are out-of-service. This
2. The air compressors shall have the capacity to simulighall be accomplished through the use of individually fused
neouslyprovide for maximum ozone demand, provide the air flogielectrics.
requiredfor puging the .deS|ccant dryers, where required, and 4. Atleast 2 generators, each with a capacity of supplying the
allow for standby capacity _normalozone demand, shall be provided. Where determined by
3. Air feedfor the compressor shall be drawn from a pointhe department to not be critical taaintaining production capac
protectedrom rain, snowcondensation, mist and fog to minimizejty, smaller installations employing ozone generators wiitti-
moisturecontent of the air suppl@utside air intakes shall consistple individually fused dielectrics may be able to employ a fewer

of a downturned pipelbow installed at a location least susceptinumber of generatorseach having excess ozone production
ble to vandalism and covered with 24—mesh noncorrodible capacity.

screen. 5. If there is to be mariation in the supply temperature of the
4. A compressed air after—cooler or entrainment separatorg@neratoicooling water throughout theeay then curves or other

bothwith automatic drain shall be provided prior to the dryers @atashall be furnished to the department to show opsodue

reducethe water vapor tion changes due to the varyitemperature of the supplied cool
(b) Air drying. 1. Dry dust-free and oil-free feed gas shaling water The design shall ensure that the generatorpicatuce

be provided tdhe ozone generatoBuficient drying to a maxi  therequired ozone at the maximum coolant temperature.

mum dew point of minus 6@ (-76F) shall be provided ahe (b) Electrical. The generators may be lomediumor high fre

endof the drying cycle. guencytype. The specifications shall require that the transformers

(3) OzoNEGENERATORS. (a) Capacity. The production rating
of the ozone generators shall be provided in pounds peardhy
agﬁundsper kilowatt—hourThe capacity of any ozone generators
allbe determined by ozone demand tests including tests under
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andother electrical hardware be proven, high quality componemt®nitor or a comparable testing method mayused to analyze

designedor ozone service. watercollected from sample taps provided onitilet and outlet
(c) Cooling. Cooling water to the ozone generators may néf €ach contact chamber
be corrosive or scale forming and shall befisigntly free of (k) A water meteshall be provided on the inlet to the contact

microbiologicaland inoganic contaminants forevent fouling of chamberdo measure water flaw

thewater side of the tubes. If natural water quality does not meet() where required by the department, contactoreservoirs

this requirement, treatment shall be requiredtidsed loop coel ysed as contactors shall be fitted with the improvements necessary
ing water system shall be used if proper water conditions cang®tallow samplingof water from intermediate points for ozone

be assured. residual.

(d) Materials. To prevent corrosion, the ozone generator shell (m) All contactors shall have provisiofar cleaning, mainte
andtubes shall be constructed of type 304L or 316L stainless steglnceand drainage.

(4) OzoNE conTACTORs. Selection of the contactor depends  (5) Ozone pesTrRucTION. () A method or combination of
on the purpose for which the ozone is beirsgd. Where ozone methodsfor destroying or recirculating the finalfafas fromthe

is used as a disinfectant, a minimum of 2 contact chambers skanecontactors shall be provided to meet safety and air quality
be provided with the chambers designed to prevent short-eircutandardsAcceptable methods include:

ing. Contactors shall be closed vessels. The following apply:

(a) Contact hall b I bald 1. Thermal destruction.

a) Contactors shall be separate vesbalgng no common ; .

walls with the remainder of the facility unlessmmon walls are 2. Catalytic destru.ctlon. .

approvedby the department on a case-by—-daasis. If common 3. Therm.allcatalync de§trqctlon. _ N
walls are used, the contactor shall be kept under negative pressured. Recycling to some point in the treatment system in addition
andsuficient ozone monitors shall be provided to protect workdo the installation of destruction equipment.

safety.No normally inhabitedtructure may be constructed over (b) A detectable ozone residual may not carry averthe dis
an ozone contactor or reservoir containing ozone. tribution system.

(b) Contact vessels shall beade of reinforced poured con () The maximum allowable air ozone concentratiotthie
crete.All reinforcement bars shall be covered watminimum of  destructionunit dischage is 0.1 ppm by volume.
1.5inches ofconcrete. Ozone resistant interior coatings shall be (d) At least 2 units shall be provided which eezhcapable
approvecby the department in accordance with s. NR®L (4) ot hangling the entire gas flow unless the second unit is deemed
(f). Smaller contact vessels may be made of stainless fiiteel, unnecessarpy the department
glassor other material which will bstable in the presence of h bl hdblé ided in ord drawfef
residualozone and ozone in the gas phase above the water levef€) An éxhaust blower s provided in order to drawfe

(c) Contactchambers shall be of sigfent depth and size to gasfrom the contactors into the destruct unit. .
allow for adequate contact tinzad freeboard for foaming where, () Catalysts shall be protected from froth, moisture and other
applicable The depttof water in bubble difiser contactors shall IMPuritieswhich may harm Fhe catalyst.
normally be a minimum ofi8 feet unless a shallower depth can (g) Thecatalystand heating elements shall be located where
be justified to the department. they can be easily reached for maintenance.

(d) T.he cpntagt time for disinfection shall be dete(minged basﬁggiher:eslg er;jforsﬁ)agggice the risk of fires, the use of units that operate at lower tem
on required inactivation CT valu_es for viruses anq Giakdénby (6) MATERIAL ACCEPTABILITY. (a) Only low carbon 304L and

lia cysts. The minimum contact time shall be 10 minuteshaxter 6L stainless steel piping shall be used for ozone service.-Sched
contacttime may be approved by the qepartmc_er_]t if justified b le 40 or stronger PVC pipe may be used for vacuum ozone piping
appropriatedesign and CTconsiderations. Sfi€ient ozone whereapproved by the department

capacityand contact chamber size shall be provitesthieve the PP Y i P )

desiredCT value when injecting ozone into only onetaf 2 con (b) Gasket materials shall beffon or Hypalon. _

tact chambers. The difsion system shall normally work on a (c) Rubber components may not be used in contactozithe.

countercurrentbasis such thathe ozone shall enter through (7) Joints AND cONNECTIONS. (a) Connections on stainless

porousdiffusers at the bottom of the vessel and water shall enigselpiping used for ozone service are to be welded where pos
from the top of the vessel. Countercurrent flow shall be provideghle.

in all chambersf the vessels. CocurrentfiiSion systems shall ) connections with meters, valves or other equipment are to

only be approved by the department where adequate justificatigli je with flanged joints with ozone resistant gaskets. Screwed

canbe supplied. S . fittings and field—cut threaded connections may not be allowed.
(e) Forozone applications in which precipitates are formed, (c) A leak—proof backflow prevention check valve system

suct:IE)as an iron and manganese removal, porodsséfs May - gnajipe provided in the piping between the generator and the con
not be used. tactorfor pressurized ozone generation systems.

() Where taste and odor control @ concern, multiple gy |ysrrumenTATION. (a) Pressure gauges shall be provided
applicationpoints and contactors shall be considered. atthe dischage from the air compressat the inlet to the refriger

(9) A system shall be provided between the contactotiend ator dryers, at the inlet and outlet of the desiccant dryers, at the
off-gasdestruct unit to remove froth from the air and return th@jet to the ozone generators and contactors and atléteo the
froth to the contactor or other location acceptable to the depajtonedestruction unit.
ment.A potable water spray system shall be placed in the contac (b) Each generator shall have a trip which shuts down the gen

tor head space if foaming is expected to be excessive. eratorwhen the wattage exceeds a preset level. It is recommended
(h) All openings into the contactor for pipe connections, Ratcthatelectric power meters be provided foeasuring the electric

ways,etc., shall be properly sealed to prevent the escape of 0zgB&ersupplied to the 0zone generators.

using welds or ozone resistant gaskets suclefanlor Hypalon. (c) Dew point monitors shabe provided for measuring the

(i) A pressure/vacuum relief valve shall be provided in the comoistureof the feed gas from each desiccant dryénere there
tactoras appropriate. is potential for moisture entering the ozayenerator from down

(j) Sampling faucets and monitors shall be provided on teeamof theunit or where moisture accumulation can occur in the
inlet and outlet of each contacihamber to monitor water quality generatorduring shutdown, post-generator dewpoint monitors
andthe ozone residualf allowed by the department, a portablearerecommended.
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(d) Air flow metersshall be provided for measuring the air 2. Air inlets shall be located near theiling and controlled
flow from the desiccant dryers to each of the ozone generators,tthprevent adverse temperature variations.
air flow to each contactor and the garair flowto the desiccant 3. An exhaust fan switch shall be located outside of the

dryers. entranceto the room with a signal lightdicating fan operation
(e) Temperature gauges shall be provided for the inlet and owthenthe fan can be controlled from more than one point.
let of the ozoneoolingwater and the inlet and outlet of the 0zone History: Cr. RegisterApril, 1992, No. 436, f5-1-92.
generatoffeed gas, and, if applicable, for the inlet and outlet of the
ozonepower supply cooling water NR 811.50 Radionuclide removal. (1) RabIUM
() Water flow meters shall be installed to monitor the flow atemovaL. (a) Radium can be removed by using standard water
cooling waterto the ozone generators and, if applicable, to thsfteningprocesses of zeolite softening and lime—soda softening.
ozonepower supply Otherprocesses may also be used to remove radium as approved
(9) Ata minimum, ozone monitors shall be installed and maihy the department on a case-by-case basis. Consideration shall be
tainedto measure ozone concentrations in both the feed—gas giwgn to the fateof radium in the treatment process including
the off-gasfrom the contactor and thefefias from the destruct waste disposal. Whereapplicable, disposal of treatment plant
unit. Monitors or a comparable testingethod shall also be pro wastescontaining radium shall normally be to a sanitary sewer or
vided for measuringzone residuals in water in accordance witivastewatetreatment plant.

sub. (4). (b) Radium removal processes stimldesigned to provide a
(h) Ambient air ozone monitors shall be installed in roomiinishedwater with a radium content as close to 0 picocyés
whereexposure to ozone is possible. liter as practical while maintaining a finished water that is net cor

(9) ALarms. The following shutdown/alarm systems shall beosive. The department shall determine allowable plafieft
installedwhere applicable: waterquality, including radium concentrations, basedthe raw

(a) A dew point shutdown/alarm shall shut down the generatéfpter quality and the treatment process proposed. If corrosive
in the event the system dew point exceedSEGE76F). wateris produced during the radium removal processgthod

(b) An ozone generator cooling water flow shutdown/alarr‘?lf corrosion control shall be provided. )
shallshut down the generator in the event that cooling water flows (€) For systems using standard water softening treatment tech
decreasdo the point that generator damage could occur nlquesfor radium removal, a minimum of 4 consecutive quarters
(c) An ozone powesupply cooling water flow shutdown/ of finished water sampling for radium shall be required after the
alarmshall shut down the power supply in the event that coolirﬁfnt becomesoperational to demonstrate treatmerfecfve-

waterflow decreases tthe point that power supply damage coul§©SSFor other proposed radium remow&latment methods, the
oCCUr. requiredroutine radium content monitoring program shas!

tablishedy the departmenihe sampling shall be conducted

derworstcase conditions. Radium analyses shall be performed
by a U.S. environmentgirotection agency certified laboratody
copy of the analyseresults shall be forwarded to the department.
Water hardness monitoring equipment shall be provided when
outlet cooling waterexceeds the recommended preset tem eofeolitesoﬁgningis to be employed to monitor for hardness break
ture 9 P p rt‘i’ﬁrough.Dally water hardness measurements shall be reported on

X . the monthly operating report submitted to the department. Use of

(f) An ozone generator inlet feed-gas temperature shutdowafdnessnonitoring to substitute for radium analyses shall only
alarmshall shutdown the generator if the feed-gas temperatufg ajlowedif demonstrated &ctive by simultaneous radium and
exceedghe recommended preset value. hardnessampling over the first year of plant monitoring.

©) Ak? amk?ient air cizonle_ cot?centra}tion shutdown/alstal (d) Treatment for radium removal using standard water soften
soundwhen the ozone level in the ambient air exc€LPPM or jn4'hrocesses shall comply with the requirements of s. NES81

alower value chosen by the water suppl@zone generator shut - .
y bp 9 (e) Treatment using other than standeaster softening pro

down shall automatically occur when ambient ozone levels ! L9 F
exceed).3 ppm cesseshall be approved on a case—by-case basis using informa

(h) An ozone destruct temperature alarm shall sound vigen tion obtainedrom department approved on-site pilot studies con

temperatureexceeds the recommended preset value. ductedo_n the water to be treated. )
(i) Alarms and warning lightshall be installed and maintained (f) Disposal of treatment plant waste shall comply with ss. NR

to insure operators are alertedimproper operating or hazardoussll'78to 811.86. .
conditions. (2) RapoN REMOVAL. (a) Radon can bemoved using aera

(10) SareTv. (a) The maximum allowable ozone concentrdion or pressurized granular activated carbon filters. Consider
: P cdipnshall be given to the gamma radiation and disposal concerns
0.1 ppm by volume. associatedvith the use of granular activated carbon filters.

(b) Noise levels resulting from the operation of the ozonation (P) The design of radon removal equipment shall be based on

systemshall be controlled to within acceptatiiits by special & department approvesh-site pilot study conducted on the water
room construction and equipment isolation. to be treated. The department magyprove manufactured radon

%ﬁmoval equipment withoutilot study on a case—by-case basis
it adequate treatmentfeftiveness can be demonstrated to the
department.

(d) An ozone generator cooling water temperature shutdo
alarmshall shut down the generatoreither the inlet or outlet
coolingwater exceeds the recommended preset temperature.

(e) An ozone power supply cooling water temperagimet
down/alarmshall shut down the power supply if either the inlet

(c) High voltage and high frequency electrical equipment sh
meetcurrent electrical and fire codes.
(d) An exhaust fan shall be providedtive ozone generation

and contactor rooms to remove ozone gas if a leak occurs. Qpel€) Aerators used for radon removal shall comply with ss. NR

completeair change peminute shall be provided when the roo 11.42and 81.48.

is occupied, and (d) Radon gas shall be vented to the atmosphere at an elevation
1. The exhaust fan suction shall be located treafloor with @ndlocation to prevent elevated radon gas air concentrations in

the point of dischage located to avoid contamination of air inletdnhabitableareas.

to otherrooms and structures, to outside breathab]eaiveing (e) Granular activated carbon filters for radon removal shall

blockedby snow or other obstructions. complywith s. NR 81.48. An acceptable ultimate media disposal
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method shall be provided for carbon filtergsed for radon (b) Chlorine residuals shall be maintained throughout the dis
removal. tribution system to prevent biological breakdown of the seques

(f A minimum of 4 consecutive quarters of finished watdgrediron.
samplingfor radon gas shall be required after the plant becomes(c) The amount o$ilicate added shall be limited to 20 mg/l as
operationakto demonstrate treatmenfeftiveness. The sampling SiO,, but the amount of added and naturally occurring silicate may
shall be conducted under worst case conditions. Radon gas arrady exceed 60 mg/l as SjO
ses shall be performed lyU.S. environmental protection agency (d) Feed equipment shationform to the requirements of
certified laboratory A copy of the analyses resuiball be for  subch.VII.

wardedto the department. (e) Sodium silicatenay not be applied ahead of iron or manga
(3) UraniumM REMOVAL. (a) The department shall be contactecheseremoval treatment.

by the designer of any proposed uranium removal equipment prior(f) Liquid sodium silicate shall mettte standards of N.S.60.

to the final design of the equipment to allow for department inputHistory: Cr. RegisterApril, 1992, No. 436, f5-1-92.

on design requirements. The design shall be based on information

obtainedfrom department approved on-site pilot studies-con NR 811.52 Softening. The softening process selected

ductedon the water to be treated. Consideration shall be givensiaall be based upon the chemical qualities of the raw wter

the fate of uranium in the treatment process. Disposal of waggsiredfinished water qualitythe requirements for disposal of

treatmeniplant wastes containing uranium shall be in accordangkidgeor brine waste, the cost of plant acftemicals and plant

with written department guidance. Where applicable, dismdsallocation. The applicability of the process chosen shall be demon

treatmentplant wastes containing uraniwshall be to a sanitary stratedand discussed in detail in the engingeeport. For very

seweror wastewatetreatment plant as approved by the deparbardwater the sodium levels cation exchange softened water

ment. The dischaged watertreatment plant wastes and spenghallbe considered in selecting the treatment process. Following

mediashall be analyzed for radionuclide content as required Byerequirements for specific processes:

the department. The disposal of spemtdia containing residual (1) LiME-sobA PROCESS. The applicable design standards for

radionuclidesshall be as approved by the department. lime—sodasoftening of groundwater are the same as thosmfer

(b) A minimum of 4 consecutive quarters of finished watefentionalclarification-filtration surfacevater treatment plants,
samplingfor uranium shall be required after the plant becom@&xcepithat the minimum settling time may be reduced to 2 hours.
operationato demonstrate treatmentesftiveness. The sampling Wheresoftening is included ithe surface water treatment pro
shallbe conducted under worst case conditions. Uranium anafess;the clarification criteria shall govern. In addition:
sesshall be performed by U.S. environmental protection agency Note: See s. NR 8143 for criteria pertaining to softening wiblids contact units

al

e nds. NR 81.45 for filtration requirements.
Svg:gf(?téatk;\%r%tgp%ﬁmcgﬁg of the analyses resuithall be for (a) Mechanical sludge removal equipment shalpbavided

DI | of treat  plant te shall , NR in the sedimentation basin.
81£C%8tc')sgﬁsg6o reatment plant waste shall comith ss. (b) Determinations shall be made for the carbon dioxide con

o ) ) tentof the raw water
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. Note: When concentrations exceed 10 mg/l, the economics of removal by aeration

asopposed to removal with lime should be considered. See s. N&gbr aeration
NR 811.51 Sequestration. (1) SEQUESTRATIONBY POLY-  fequirements.
PHOSPHATES. This process is suitable only for lm@ncentrations (c) Equipment for stabilization of water softertadthe lime—
of iron and manganese, generally 1.0 mg/1 and 0.3 mg/| respgedaprocess is required.
tively, or lessWhere phosphate treatment is used, chlorine residuNote: See s. NR 81L53 for stabilization requirements.
als shall be maintained in the distribution system. In addition: ~ (d) Provisions shall be included for proper disposal of seften

(a) Polyphosphates may not be appliégad of iron and man Nd sludges.

ganeseemoval treatment. The point of application shall be prior NO'®: See s. NR &84 for design requirements.

to any aeration or oxidation and as far upstream as practical from{€) The use of excess lime may not be substituted for chiorina
the chlorine application. tion or any other approved method of disinfection.

. . Note: See s. NR 81.44.

(b) Feed equipment shationform to the requirements of (2) loN EXCHANGE PROCESS. Iron, manganese or a combina
subch.VII. . L . tion of both in the oxidized state or unoxidized state may cause

(c) Chemicals for new or existing installations shall meet thesin fouling in the ion exchange process. Pretreatment shall be
standards of N.S.f60. requiredwhenever the content of iron, manganese amabina

(d) Stock phosphate solution shall be keptered and disin tion of both is one milligram pefiter or more. In specific
fectedby carrying an approximate 10 mg/1 free chlorine residuahstancesthe department may also require pretreatment where

(e) The total phosphate applied may not exceed 10 mg/I!/§§Seramounts exist. In addition:
POy. (@) The units shall be of pressure or gravity type, of either an

(f) Where polyphosphate sequestration is pract@egiopri upflow or dovynflow de5|gr_1, using automatic or manual regenera
atephosphate testing equipment shall be provided. tion. Automatlc. regenerayon is suggested for small plants.

(2) SEQUESTRATION BY SODIUM SILICATES. Sodium silicate (b) The design capacity for hardness removal may not exceed

sequestratiorof iron and manganese is appropriate only forz0:000grains per cubic foot when resin is regenerated with 0.3

groundwatersupplies prior to air contact. On-site pilot tests afe0undsof salt per kilograin of hardness removed.

requiredto determine the suitability of sodium silicate for fae (c) The depth of the exchange material may not be less than 3

ticular water and the minimum feed needed. Rapid oxidation teet.

the metal ions such as by chlorine or chlorine dioxide shall accom (d) The rate of softening may not exceed 7 galfmrsquare

panyor closely precede the sodium silicate addition. Injection &ot per minute, and the backwash rate shall be 6 to 8 gallons per

sodiumsilicate more than 15 seconds after oxidation may cawgguarefoot per minute.

detectabldoss of chemical étiency. Dilution of feed solutions (e) The freeboard design shall be based upon the specific grav

muchbelow 5% silicaas SiQ shall also be avoided for the saméty of the media and the direction of water flow

reasonThe following apply: () The bottoms, strainer systearsd support for the exchange
(a) Sodium silicate addition is applicable to waters containingaterialsshall conform to criteria provided for rapid ragevity

up to 2 mg/l of iron, manganese or a combination thereof.  filtersin s. NR 81.45.
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(9) Facilities shall be included for even distribution of the brine a. A mixing compartment having a detention time of at least
overthe entire surface of both upflow or downflow units. Back3 minutes.
wash,rinse and air relief dischge pipes shall be installed smch b. A reaction compartment.

amanner as to prevent back-siphonage. _ _ (b) The design shall prevent carbon dioxide from entering the
(h) A bypass shall be provided around softening units to prglantfrom the recarbonation and reaction chamber

duce a blendedwater of desirable hardness. Meters shall be (o) pjants generating carbon dioxide from combustion shall

installedon the bypass line and on each softener unit. An-auipyyeopen top recarbonation tanks in order to dissipate carbon

kr)natlc p(gpgrtlortw;]ngbor regull.atlng_lj%wc&a andtshutt—bf/alve shallt mPnoxidegas.

e provided on the bypass line. The department may require treai L - .
mentof the bypassed water to obtain acceptable levels of ironboaré?r%aﬁéor\grﬂgcisn Sg?lldbee made for draining teearbonation
manganesé the finished water 2 HiOSPHATESg Pﬁogpﬁates may hesed for sequestering

(i) Waters having 5 units or more of turbidity may not b%alciumin lime softened watecorrosion control and ioonjune
applieddirectly to the cation exchange softer&ilica gel materi ith alkali feed following i h fteni Wh
alsmay not be used for waters having a pH aboveBxhen iron tlondwlt alkall feed following lonexchange softening. en
is present. Whetthe applied water contains a chlorine residual’>€%: . ) .
the cation exchange material shall be a type that is not dama%eda) Feed equipment shall confottm requirements in ss. NR
by residual chlorine. Phenolic resin may not be used. 11.38to 811.40; ]

() Brine storage tanks shall conformthe following require (b) Phosphate chemicals shall meet the standards of. R05.F
ments: (c) Stock phosphate solution shiaét kept covered and disin

1. The wet storage tank shall be designed to hold at Id4st 1fected by carrying an approximate 1@g/1 chlorine residual.
timesthe volume of saldelivered to permit refill before the tank Phosphatesolutions having a pH of 2.0 or less may be exempt
is completely emptyThe volume of both salt and brine storage t§0m this requirement by the department.
be provided depends upon the size of the plant, the proximity andd) Facilities shall be included to maintain satisfactory chlo
assurednessf the salt source, and the method of delivery rine residuals as indicated in s. NR1843;

2. The storage tank shall be isolated from possible sources of€) The total phosphate applied magt exceed 10 mg/1 as
contaminationspecifically: POy;

a. It shall be properly covered and equipped with manholes (3) SPLIT TREATMENT. If approved by the department, a lime-
havingoverlapping watertight covers to prevent entrgafface Sodawater treatment plant may be designed using ‘split treatment’

runoff; in which raw water is blended with lime-treated watepddially
b. Overflows andzents shall be designed in accordance witpfabilize the water Treatment plants designed to utilize ‘split
s.NR 811.58 (4) and (6), respectively; treatment’shallcontain facilities for further stabilization by other

c. The water for filling the tank shall be distributed over th@ethOds' . . .
entiresurface of the tank by pipes at least 2 pipe diameters abovéd#) ALKALI FEED. An alkali feeder shall be provided for all ion

the maximum liquid level in the tank or be protected from back€xchangewater softening plants to provide staimater unless the
siphonage; effluent water is shown to be non-corrosive. Other waters may

alsobe corrosive and require pH adjustment. The chemical shall
hoe adequately mixed arttie point of application located such that
any deposition in the piping is minimized. Tipgping shall be

d. The underdrain collection system shall be covered avit
screenor perforated plate to allow bringut not salt to pass
through. X ; . o

. . . . . accessibldor cleaning or replacement. Equipment for monitorin
3. Asampling tap shall be provided on the brine digghine pH shall be providedg P auip g
in order that the concentration of brine can be determined. A suit (5) CARBON DIOXIDE REDUCTION BY AERATION. The carbon

ablemeansior measuring the volume of brine used for regeNeBioxide contentof an aggressive water may be reduced by-aera

tion shall be provided. . - ¢
Note: It is recommended that the interior concrete surfaces of brine storage taHQJ]' Aeration devices shall conform to s. NRL812.

be painted with a salt-resistant sealing compounpaimt meeting N.S.F61 stan (6) OTHERTREATMENT. Other treatmerfor controlling corre

dards.to prevent deterioration. _ ) sivewaters by theise of sodium silicate and sodium bicarbonate
(k) The requirements for brine wastes are found in s. NRay be used where necessatyy proprietary compound shall

811.82. receivethe specific approval of the department before use. Chem

(L) Smooth—-end sampling taps shall be provided for contrickl feeders shall be as required in subch. VII.
purposesTaps shall be located on each raw water source, each(7) ConTroL. Laboratory equipment shall be provided for
treatmentunit influent and each treatment unifleént. Testing  determiningthe efectiveness of stabilization treatment.
equipmentshall be provided to adequately control the treatmentHistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
processt all plants. .

(m) Water from ion exchange treatment plants shall be-stabi NR 811.54 Taste and odor control. Waterworks which
lized as required in s. NR 853 (4), except where it can be showr@re designed and constructed to provide taste and odor control
thatthe treated water will be non—corrosive. shallcomply with any requirements stated for the following appli

History: Cr. RegisterApril, 1992, No. 436, f5-1-92. cablemethods:
o ) (1) CHLorinaTION. Chlorination is dective for the removal

NR 811.53 Stabilization. ~Waterthat is unstable to the of some objectionable odors. Adequate contact time shall be pro
extentof causing corrosion or deposition problemghe distribe  vided to complete the chemical reactions involved. Excessive
tion system whether a result of natural causes or to treatmeptentialtrihalomethane or other disinfection by—prodmeidue
giventhe watershall be stabilized. The following standards shaflon through this process is be avoided by adequate bench-scale

apply: testingprior to design.
(1) CARrBON DIOXIDE ADDITION. (@) Recarbonatioohamber  (2) CHLorINE DIoxIDE. Chlorine dioxidemay be used in the
designshall provide: treatmentof any taste or odor which is treatable by an oxidizing
1. A total detention time of 20 minutes. compound Provision shall be made for propeprage and han

2. Two compartments, with a depth that waitbvide a difuser ~ dling of sodium chlorite to eliminate any danger of explosion.
submergenceot less than 7.5 feet nor greater than recommended(3) PowDERED ACTIVATED CARBON. (a) Powderedctivated
by the manufacturer and as follows: carbonmay be added prior to coagulation to provide maximum
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contacttime. Although facilities to allow the addition at severatelief valve, a water sight glass, an automatic air blofaofi
alternatepointsis recommended, in no case may carbon be addae@ssureor probe operated start—-stop controls for the pumps.

nearthe point of chlorine application. (4) Eachhydro—pneumatic tank equipped with a diaphragm or
(b) The carbon shall be added as a premixed shuioy means bladdershall be equipped with an air inlet. A means for removing
of a dry—feed machine if the carbon is properly ‘wetted’. individual tanksfrom service, a pressure relief valve and a-pres

(c) Continuous agitation or resuspension equipment bball sure—operatesttart up control for the well pump shall also be-pro
providedto keep the carbon from depositinglie mixing cham  vided.
ber/slurrystorage tank. (5) Thegross volume, in gallons, tfe hydro—pneumatic tank

(d) Dust control shall be provided. or combination of tanks, shall be at least 10 times the capacity of

(e) The required dosage of carbon in a water treatment pldf [argest pump, rated in gallons per minute.
dependsupon the tastes and odors involvBdovisions shall be ~ (6) An air compressor or other suitable means shall be pro
madefor adding stficient amounts to meet peak demands.  Vvidedto add air to all tanks not equippedth a bladder or dia

() Powdered activated carbon shall be handled as a potentiBff29m-

: : ; e ote: It is recommended that bladder or diaphragm tankgrbeided with a
combustiblematerial. It shall be stored in a building or compart == - 13 i o the tank.

mentas nearly fireproof as possible. Other chemicals may not e(7) Eachtank shall be identified bgtamping showing the

onr v b s . Corhan ecies oo ahah Jgnufacurer e, a seral numbethe alowable working
: ssureand the year fabricated.

equipped with explosion—proof electrical outlets, lights an . . .
motors. (8) Thetank shall have &-inch minimum side wall and head

wall thickness.

(4) GRANULAR ACTIVATED CARBON. The requirementgor History: Cr. Register April, 1992, No. 436, &f5-1-92.

granulatedactivated carbon are in s. NR1845.

(5) CoOPPERSULPHATEAND OTHERCOPPERCOMPOUNDS. Contirt Subchapter X —Storage Facilities
uousor periodic treatment of water with copper compoundkdito
algaeor othergrowths shall be controlled to prevent a level in NR 811.56 Volume and pressure. (1) VoLumE

excessof 1.0 mg/l as copper in the plantleént or distribution requirREMENTS. A suficient quantity of wateras determined from
SyStem.PrOVlSlonS shall be made for uniform distribution of th@ngineerin@tudiessha” be maintained in elevated Storage when

chemical. only one pumping unit to the distribution system is available to
(6) AeraTION. The requirements for aeration are in s. NRervethe water system. This shall be at least an average-day sup
811.42. ply under normal operating conditions. When more than ore dis

(7) PoTASSIUMPERMANGANATE. Application of potassiurper  tribution pump is available, the storage shallbaccordance with
manganatenay be approved by the department if the treatmegtandardengineering practice. Standard engineering practice is
will be controiled to insurthat no residual color will be presentbasedupon an engineering review of existing and future water
in the finished water supplyneeds including, but not limited to: type of service and pop

(8) Ozone. Ozonation may be used as a meainste and ulation served; average dagnaximum daypeak hour and fire
odor control. Adequate contact time shall be provided to compldt@W demands; water source qualigvailability and treatment,
the chemical reactions involved. Ozone is generally nimsir  PUMP capacities, auxiliary powgestorage capacityvater dis

able for treating water with high threshold odors. Section Nigibutionand costs. The requirement for elevated storage may be
811.49has the requirements for ozonation. waivedby the department in cases where the system is designed

(9) OTHER METHODS. The decision to usany other methods to serve less than 50 homes; where it is not economically feasible

tg provide elevated storage; where elevated storage facilities are
of taste and odor control shall be made only after laboratory ol ' i o
pilot plant tests or both and approval by the department. proposedor a later development phase; or where service is pro

- osed for domestic use onl
(10) FLexiBiLITY. Plants treating water known to have tastg y

; ] : : 2) PRESSUREREQUIREMENTS. The storage facilities shall be
andodor problems shall hgrovided with equipment and multiple (: o . -
: " : " - designedo meet theninimum and maximum pressure require
chemicaladdition points to provide several alternatsantrol men?sspecified ins. NR 81.60 (1) and, in conjﬁnction Withqelis
processes. ’ : '

Note: Refer to subch. VII, beginning with s. NR1839 for requirements for the tribution system deSIQn' prowde flows as SDECIerd in s. NR

storagehandling and application of chemicals in treating surface waters. 811.63(3). A hydro—pneumatic tank, booster pumping facilities
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. or other reliable mearshall be provided to maintain system pres
. surewhen a gravity storage reservoir is not available.
Subchapter X —Hydr o—Pneumatic Tanks History: Cr. RegisterApril, 1992, No. 436, &f5-1-92.

NR 811.55 General. Hydro—pneumatic, or pressure tanks, NR 811.57 Location. (1) Storage facilities may not be
may be approved in the situations described INR.811.56 (2). locatedwithin a floodway If it is necessary to locateraservoir
Thefollowing requirements shall be met: in a floodplain outside of the floodway the bottom including

(1) Thetanks shall be completely housed, or earth-moundg&dmpsshall be a minimum of Zeet above the regional flood
with oneend projecting into an operating house to preventfreeglevationas defined in ch. NRLB. All projectsshall conform to
ing. A tank may be installed below grade provided one end tfae requirements of that chapter
exposedn a basement or manhole. If the tank is installed below (2) Thearea surrounding structures shall be graded in a man
grade,all electrical controland air release valves and any appunerthat will prevent surface water from standing within 50 feet of
tenancesvhich may permit wateftooding the basement or man the structure.
hole andcontaminating the water supply shall be extended to at (3) Storagefacilities shallbe located in an area accessible dur
least24” above grade and terminate in a U-bend and be scree he entire yeaWhere necessarmoadimprovements shall be

with 24 mesh noncorrodible screen where appropriate. installed to provide year round access. Storage facilitiad
(2) Thetanks shall have bypass piping to permit operation atcessoads shall be located on property owned by the water sup
the system while the tank is being repaired or painted. ply owner or for which easements have been obtained.

(3) Eachtank not equipped with a bladder diaphragm to (4) The bottoms and sumps of ground level reservoirs and
separatehe air and water shall have an access manhole, a distandpipeshall normally be placed at or abdlie normal ground
andcontrol equipment consisting of a pressure gaugeessure surface Wherethe bottom or sump is permitted by the department
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to be below the normal ground surface, it shall be placed a mini (a) Whenan internal overflow pipe is used on elevated tanks,

mum of 2 feet above the groundwater table. Borings shall be matishall be located in thaccess tube. For vertical drops on other

to determine groundwater elevations whire information does typesof storage facilities, the overflow pipe shall be located on the

not exist. Sewersdrains, fuel storage tanks, standing water ar@utsideof the structure.

similar sources of contamination shall be kept at least 50 feet from(p) The overflow of an elevated tank or stand pipe shall be pro

thereservoirWater class pipe meeting the requirements of s. Niided with a 4 mesh noncorrodible screen.

811.62and pressure tested in place to meet CUBEMLW.A. (c) The overflow of a ground level structure shall termirate

C600specifications may be used for grawyd forcemain SEWers \inium of 12 inches aboveormal or graded ground surface,

atlesser separations with the prior appr_oval of the departmen ndthe pipe shall open downward over a drainage inlet structure,
(5) Thetop of a ground level reservoir may not be less thansg|ashpad or riprap. The overflow shall be screened with 24 mesh

feetabove normal ground surface. noncorrodiblescreen installed within thgipe at a location least
(a) A higher exposed elevation shall be requivgdhe depart  susceptibleo damage by vandalism.

mentin casesvhere high groundwatgpoor surface drainage or  (d) The overflow pipe shall be of sigient diameter to permit

tight soilsare encountered which will deter subsurface drainaggstingwater in excess of the maximum filling rate.

or where necessatp provide positive pressures for pump intake (5) INLET-OUTLET PIPING. Inlet and outlet piping from a stor

or d'SF:h*?‘ge lines in accordance with s. NRIS38. agestructure shall be under positive pressure at all times wherever
Note: Itis recommended that moore than one—half of the reservoir depth be con : ; . b
structecbelow grade. practicaland in conformance with s. NRBB8. Piping shall be

(b) Clearwells constructed under filters may be excepted frotff€dto accommodate design fill and remorees including con
the 2 foot requirement when the total design gives the sarpigerationsfor future improvements. o
protection. (6) BypasspIPING. If the water system design is such that all
(c) In addition to meeting the requirements of pand (b), Water passes througime ground reservoithere shall be bypass
the top of any earth covered reservoir shall be covered with-a figiPing from thewell pumps to the high lift pumps to allow the-res
ible waterproof membrane. The minimum membrane thicknﬁq% voir to be taken out of service for cleaning and maintenance.
shallbe 0.060nches. Department approval of the specific mem NiS requirement may be waived where the well pumps may pro
braneproposed is required. Protective boards shall be placed oViée suficient volume and pressure directly to the distribution
the membrane before applying the earth cover when recogyStemwhere the well pumps and high lift pumps are greatly dif
mendedby the membrane manufacturBentonite panemnem ferentin capacity or where the reservoir is divided into multiple
branesmay not be used to meet the waterproof membamere  Cells which can be independently removed from service.
ment. Earth covering of reservoirs shall be avoided where (7) Access. Finished water storagstructures shall be

possible. designedwith convenient access for cleaning and maintenance.
(6) The top of any storage structure shall haveiaimum Manholesabove the waterline shall be:

slopeof 0.015 feet per foot to facilitate drainage. (a) Framed at least 4 inches above the surface of the rhef at
History: Cr. RegisterApril, 1992, No. 436, 6f5-1-92; correction in (5) (a) made Openingon elevated tanks, standpipes and reservoirs covered by

unders. 13.93 (2m) (b) 7., Stats., Regis@ecember1998, No. 516. inhabitablestructures. On ground level structures, manholes shalll

be elevated no less than 24 inches above the top or covering sod.

(b) Fitted with a solid watertight covevhich overlaps the

materialsand designs used for finished water storstgectures .
shallprovide stability and durability as well as protect the qualifriwgg opening and extends down around the frame at least 2

of the stored watelnless the design engineer can justify the use . ) i
of other materials, only steet concrete will be approved for use (€) Locked at all imes except when being used by authorized
in a water storage facilityStructures shall be constructed irPersonnel.

accordancavith the current AVWV.A. standards concerning steel (8) VENTs. Finished watestorage structures shall be vented
or concrete tanks, standpipes, reservoirs and elevatedvaeks to the atmosphere. Open construction between the sidewall and
everthey are applicable. roof is not permissible. &hts shall:

(2) ProTECTION. All new finished water storage structures (a) Prevent the entrance of surface watain and snow as
shallhave watertight roofs or covers which exclude surface watgpplicable;
rain, snow birds, animals, insects and dust. Locks on access man (b) Exclude birds and animals;

holes, fences andadder cage bottoms and any other necessary ¢ Exclude insects and dust to the extent this can bevalites
measureshallbe provided to prevent trespassing, vandalism a'b‘ijoviding effective venting;

sabotage. . . (d) Terminate, on elevated tanks and standpipes, in a
(3) DraiNs. Piping used to drain water from a water storage;_pend or mushroontap constructed with the opening at least
structure shall dischge to the ground surface. The drain piping jnches above the roof and covered with 4 to 24-mesh noneorrod

shall be brought down to within 12 inches of the ground surfagge screen installed within the pipe or cap at a locapiatected
anddischaged with a free air break over a drainage inlet structus@y 1 the environment:

splashpador riprap. Dischage with a free air break over a storm Terminat d level struct in a “U'—bend
sewermanhole or through a valved connection to the overflow (ek)] erminate, otrgr?ucri] .ﬁ]"ﬁ] struc L.‘resz’ﬂ 336. ena or
piping may be approved on a case—by-case basis by the-de[{ﬁHS roomcap constructed with the opening 24 to 36 inclirewe
ment.Negative impacteo the environment from the discgarof e 10of or sod and covered with 24 mesh noncorrodible screen
drainagewater shall be prevented. A drain may not be directl stalledwithin the pipe or cap at a location least susceptible to

connectedo a sanitary sewer andalism; ) . ) ) )

(4) OverrLow. The overflow pipe of a water storagfeucture () Be sized to allow an air flow consistent with maximum
shall be brought down to within 12 inches of the ground surfa&éate”nﬂow and °Utf'9W rates. . .
anddischage with a free air break over a drainage inlet structure, (9) SiLT sTop. Thedischage pipes from all reservoirs shall be
splashpador riprap. Dischaye with a free air break over a stormocatedin a manner that will prevent the flow sédiment into the
sewermanhole may be approved orase-by case basis by thedistributionsystem. Removable silt stops shall be required where
departmentOverflows may not be directly connected to a -sanfeasible.
tary sewer Negative impacts to the environment from the dis (10) RooraND siDEwALL. The roof and sidewalls of all struc
chargeof overflow water shall be prevented. In addition: turesshall be watertight with no openingscept vents, manholes,

NR 811.58 Construction details. (1) MATERIALS. The
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overflows,risers, drains, pump mountings, confotts or piping use from the American \&ter Works Association, 666&Vest
for inflow and outflow In addition: Quincy Ave., DenverColorado 80235.

(a) Any pipes running through the roof or sidewall of a finished (16) MisceLLANEOUS. (@) A smooth end sampling tap and a
water storagestructure shall be sealed sanitariBpenings for threadedap for chlorination purposes shall be installed in the con
metaltanks shall be welded or properly gasketed. Pipes runningctingmainor riser pipes of elevated tanks, standpipes and reser
throughopenings in a concrete structure shall be connectedvigirs if design permits.
standardwall castings which were poured in place during the () \mjve vaults installed at the base of storage facilities shall
formationof the structure; these wall castirgfgll have seepage pe protected against freezing and provided with floor drainage
rings embedded in the concrete. _ facilities dischaging to the ground surface by gravity if possible

(b) Openings in a storage structure rootaw, designed to or else by a floor sump with a sump pump permanently installed.
accommodateontrol apparatus, pump columns and other equig constructed outside of the storage fagilihe entrance tthe
ment,shall be provided with minimum 4-inch high curb@gd 5yt shall be locked to prevent unauthorized access.
sleevedwith properadditional shielding to prevent the access of (17) DisinrecTion. Finished water storagéructures shall be

surface or floor drainage water to the structure. disi ; . X X
. isinfectedbefore beingut into service or before being returned
(c) Valves and controls shall be located outsidestibeage g seryice following maintenana repair work to the water stor
structureso that valve stems and similar projectioiosnot pass agestrycture. Detailed procedures for disinfection, equivalent to
throughthe roof or top of the reservoir unless the departmeglsseoytlined in the currer. W.W.A. standard C652, dated Jan
determineshat this requirement need not be met to fulfillatieer 5 56 1986, foudisinfection of water storage facilities, shall be

&eqtuiremtentsnf this chz_apterFIgorhdrain pli[ringd, electrical cenb written into the specifications by the design enginBésinfection
ults, water Servicepiping and chemical 1eed piping may eandbac:teriological sampling requirements shall meet the require
allowedto be encased in@ncrete reservoir roof. Other appurte

nancesmay not be encased in a concrete reservoir roof mentsof s. NR 81.07 (3). Detailed procedures for bacteriological
) samplingshall be written into the specifications by the design

(11) DRAINAGE FORROOFOR COVER. The roof or cover of the engineerConsideration shall be given to the amount of chlorine
storagestructure shall be well dralned., but downspout pipes Mgy any water wasted from a storage structure tcetidronment
notenter or pass through the reservidihere parapets or similar prevent harmful impacts. Dechlorinatigmior to dischaye
constructionwhich would hold water angnow on the roof are may be necessary in some cases to prevent harmful impaates; W
constructed, adequate waterproofing and drainage shall be Rf@stedto surface water may not contain any substances in con
vided. o centrationsthat adversely &ct the watefas determined under

(12) Saretv. The safety of employees shall be considéned chs.NR 105 and 106. For chlorine, no total residual chlorine may
the deSIgn of the Storage structure. The f0||OW|ng shall apply be measured in a water being d|s@'mj’ to a surfaceater A copy

(a) Ladders, ladder cages or safety climbing devices, balcoofythe cited standards are available for inspection at ftoe aff
railings, landing platforms, guardrails anskfe locations of thedepartment of natural resourct®e secretary of stateodfice
entrancehatches shall be provided where applicable. andthe ofice of the revisor of statutes, and may be obtained for

(b) On elevated tanks where persons trarfséen the access personausefrom the American \&ter Works Association, 6666
tubeto the water compartment railingsandholds and landing WestQuincy Ave., DenverColorado 80235.
p|atformssha|| be provided where appﬁcab]e_ History: Cr. RegisterApril, 1992, No. 436, ¢f5-1-92;correction in (12) (d)

() On elevated tanks with riser pipes ovéndhes in diameter made under s. 13.93 (2m) (b) 7., Stats., RegistBrecember 2000, No. 540.
protectivebars over the riser openings inside the tank shaltdse
vided.

(d) Storage structures shall be constructed to meet applic
local, state, including applicable portions of ch. Comm 32, an (1) WasHWATER Tanks. Washwater tanks shall be sized, in

federal(O.S.H.A.) codes for specific safety requirements. - . X i . >,
Confined hould be i d ith ﬁgnjunctlonwnh available pump units and finished water storage
req(Si)rem%rr]ltI;? ChSpgg%ringf should be In accordance with t provide the backwash water requiredsbyNR 81.45 (1) (j).
e ) . Consideratiorshall be given to the possibility of having to wash
(13t) FREEZING. All fIITISh_ed water StOf&;?EtrUCtU;eS arrd thﬁ'f”more than one filter at a time, or several filters in succession.
appurtenancegspecially risepipes, overflows and vents, sha (2) CLearRwELL. (a) Clearwell storage shall be sized, in-con
be designed to minimizéreezing which would interfere with junction with distribution system storage, to relieve the filters

properoperation. Riser pipes shall be insulated wiparssible. . : -
Recirculationpumps and air bubbler systems installed to min|rOM the strain of fluctuations in water use or peak demands.

mize freezing shall be approved by the department in writing prior (b) When finished water storage is used to provide proper con
to installation. tacttime for disinfection, documentation, possibly including but

not limited to, dye testing, shall be provided to assure adequate
detentiontime under all operating conditions. The installation of
ffle walls or additional reservoir capacity may be required

NR 811.59 Plant storage. The applicable design stan
rdsof ss. NR 81.57 and 81.58 shall be followed for plant stor
.In addition:

(14) INTERNAL CATWALK. Every catwalk over a storagguc
ture containing finished water or waterlbecome finished water

shall have a solid floor with raised edges to prevent shoe-scr A .
ings, dirt and other contaminants from falling into the water ~Wherenecessary to prevent shoircuiting and to obtain adequate

contacttimes.
(15) PAINTING AND CATHODIC PROTECTION. Metal surfaces .

shall be protected by paintsr other protective coatings. The (3) ADIACENT COMPARTMENTS. Finished water may not be
paintsor coatings may be accompanied by cathodic protecti§kpredor conveyed in a compartment adjacent to unsafe water
devices Paint systems and application procedures shall be eon¥i§enthe 2compartments are only separated by a single wall. This
tent with current AWW.A. standard D102, dated January 28€quirement may be waived for backwash water holding compart
1978,and be approved by the department in accordanceswitﬁnentsmeetl.ngpotable water reservoir construction on a case—
NR 811.07 (4) (f). Cathodic protection shdle designed and by—-casevasis.
installedby competent technical personnel. A copy of ¢hied (4) BasiNs AND WET-WELLS. Receiving basins, pump cans,
standardsare available for inspection at thdio¢ of the depast and pump wet-wells for finished water or water to become fin
mentof natural resources, the secretary of ssatice and the ishedwater shall be designed as finished water storage structures.
office of the revisor of statutes, and maydieained for personal History: Cr. RegisterApril, 1992, No. 436, &f5-1-92.
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NR 811.60 Distribution system storage.  The applica ditions of flow The normal static pressure in the distribuggs
ble design standards of ss. NRL&6 to 81.86 shall be followed temshall be no less than 35 psi at ground level.
for distribution storage. In addition: (2) DIAMETER. The minimum diameter of water mains to-pro

(1) PrResSUREVARIATION. The maximum variatiometween vide water for fire protection and to serve fire hydrants shafl be
high and low levels in storage structures which float on a distribinches.Larger mains shall be required if necessary to allow the
tion system may not exceed 30 feet during normal usage. Tieguiredfire flow while maintaining a minimum residual pressure
minimumand maximum pressure in service areas shall be 35 af®0 psi within the main.

100 psi respectively at ground level. In areas where a minimum (3) Fire PROTECTION. The minimum flow requirement for

of 35 psi cannot be maintained, it shallteeessary to establishwater mains serving fire hydrants is 5@pm at 20 psi residual

a high pressure zone in the distribution system by means méssure.

boostempumpsand related facilities or pressure boosting systemsote: It is recommended that the actual fire flow dedigrbased on the capacity

on individual service lines. The use wofdividual service line of any ﬁre pumper which may be connected to the water main and the type of services

boosterpumps shall be limited to the extent possible. Watatic ~ °" buildings to be protected. - .

pressuresexceed 100 psipressure reducing devices may be (4) SVALL MAINS. Any departure from minimum require

requiredon mains in the distribution system. mentsshall be justifieby hydraulic analysis and future water use,
Note: Section Comm 82.40 (7) (d) 2. a. requires a pressure reducing device t@&dW'” be considered On!y in SpeQal C”'CU.mSt_ances- The main

installed to protect individual services when the incoming pressure exceeds 80 giging may be done by a fixture unit determination.

(2) DrRAINAGE. The design shall allow draining of storage Note: See the requirements of ch. Comm 82 for guidance in sizing ainsd
facilities for cleaning or maintenance while maintaining adequalf 1 fixture units to be served. _ )
positivepressure in the distribution system. The drains shall dis (5) DEAD Enps. Dead ends shall be minimized by looping
chargeto the ground surface as required in s. NR B3 (3). mainswhenever possible. Where dead end mains pttwy shall

(3) LeveL conTRoOLs. Adequate controls shall be provided tervn\}'tﬂa;ﬁ’\gth %cézqmiﬁgt’ g fé?\;vnflg?bﬁgsvpss&?ﬁ;ﬁi?‘éﬁ
maintainrequired levels in distribution system storage structure 5Ses Flusrl?i% devices s%ally beized to provide a mi%ienum
Level indicating devices shall be provided at a central locatio : 9 P

PP P ; . locity of 2.5 feet per second in the water main being flushed.
Combinationindicating and recording devices are recommendeg; =~ - !
History: Cr. RegisterApril, 1992, No. 436, 65-1-92. fushing devices on dead end mains shall be downstream of all

services.No flushing device shall be directonnected to any
Subchapter XI —Distribution Systems sewer. i )
Note: Refer to AWW.A. standard C651-86 for required flows and openings to
. - . flush pipelines.
NR 811.61 Applicability.  This subchapter covers water - .
distributionsystems for community water systems which are to (6) Vaving. Suficient valvesshall be provided on water
locatedin street rights—of-way or easements. Other piping s ainssothat inconvenience or sanitary hazard to water users will

. : : eminimized during maintenance and constructicalv®s shall
gehmcs:(s)i;?rlrll%ezconstructed mccordance with the requirements o elocated at not more than 500—foot intervals in commercial dis

Note: See s. NR 8lL24 for ownership requirements. tricts and at no more than one block or 800—foot intervals in other
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; correction made under districts.
5.13.93 (2m) (b) 7., Stats., RegistBecember1998, No. 516. (7) FRICTION COEFFICIENTS. Unless other values are specially
. . o approved by the department, the following “C” values, using the
NR 811.62 Materials. All pipe used for water main instal Hazen-Williamsformula, shall be used for checking thgdrau

lationsshall be cast irorductile iron, steel, reinforced concreteyjeparacteristics of new water mains shown on planspecifi
polyvinyl chloride, copper omaterials specially approved by the

d ; h (fationssubmitted for review:

epartmenfor restricted or experimental use, such as polyethy

ene.Where a restricted or experimental use apprsvabued, the Cement-lined iron C=120
departmentnay require special precautions until the tinsags . . _
factory use record has been established. Pipes, joints, fitings, NOn—cementlined iron C =100
valvesand fire hydrants shall have been manufactured in confor PVC C =140

mity with the latest standards issued by the MWKX. and shall The“C” value of existing water mains is likely to be substantially

be approved by the department. All pipe shall be miniMURssihan that for new pi ; o dictrib
pipe and shall ensidered in distribution
AW.W.A. pressure class 150 except as apprdwethe depart gystemanalysis.

mentfor special low pressure applications. Any pipe, pipe fittings;, . =~ ™~ . i .
solderor flux used in the installation or repair of any public water HSte": Ct- RegisterApril, 1992, No. 436, éf5-1-92.
systemshall be lead free. Lead free is defined, wtbpect to sel NR 811.64 Hydrants. (1) Location. Hydrants shall be
dersand flux, as containing not more than 0.B%d and, with providedat each street intersection and at intermediate points
respectto pipes and pipe fittings, as containing not more thafsnyeerintersections as recommended by the insurance services
8.0%lead. Repairs to lead joint pipes shall be made using altergfice. Generally hydrant spacing may range from 350 to 600 feet
tive methods. For ductile iron pipe, the use of lead tipped gaskgiendingon the area being served.

is prohibited. For polyvinyl chloride pipe, only joints withaste (2) Size. Fire hydrants shall have a bottom valve size of at
mericgaskets aracceptable. A copy of the A.W.A. standards least5 inches, one %-inch pumper nozzle, and 2Yinch
areavailable for inspection at thefiok of the department of natu nozzlesunless ’the waterworks has establi ! r hydrant crite

ral resources, the secretary of statafice and the dfce of the ria which are in accordance with AW.A. standards and are
revisorof statutes, and may be obtained for personal usetfrem '@ Which are | with A.W.A. S rds
approvedby the department. The connecting main between the

Srgne\:;agg\l/gﬁggggrggg,éssouatlon’ 6666 Wit QuincyAvenue, supplymain and the hydrants shakk a minimum of 6 inches in

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. diameter.
(3) ResTRICTIONS. Fire hydrants may not be installed on-pro

NR 811.63 Water main design. (1) Pressure.All water posedwater mains which will not have minimum flow and pres
mains, including those not designed to provide fire protectiorsureas requiredh s. NR 81.63 (3). The department may approve
shall be sized after a hydraulic analysis based on flow demarttle installation of hydrant# system improvements which will
and pressure requirements. The system shall be desiaméd makeat least 500 gpm available at 20 psi are planned for construc
operatedto maintain a minimum residual pressure of 20 psi &bn within one yearfollowing construction of the proposed
groundlevel at all points in the distribution system under allconmprovementslf the exception is granted, the hydrants shall be
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color coded or tagged and the fire chief notifiedviiiting that fire (d) Disinfection. All new, cleaned or repaired water mains
departmenpumpers may not be connected to the hydrants urghallbe disinfected in accordance wat\W.W.A. Standard C651
the necessary additional improvemeiat® made and fire flow ands. NR811.07 (3). The specifications shall include detailed
testshave shown that greater than minimum flamd pressure are proceduredor the adequate flushindjsinfection and microbio
available. logical testing of all water mains.

(4) DrAaINs. Hydrant drains may not be connected do, (e) Cover. Suficient earth or other suitable cover shall be-pro
locatedwithin 8 feet of sanitary sewers or storm sewer inletgided over mains to prevent freezirdy.minimum cover of 5 to 7
Wheregroundwater rises above the drain port, hydrant drain pofeetis required unless determined by the department to be-unnec
shallbe plugged prior to installation and hydrant barrels shall lessaryin specific cases. Insulation may be required at some-instal
pumpeddry during freezingveather Where hydrant drain ports lationsto prevent freezing.
arenot plugged, a gravel pocket or dry well shall be provided (f) Blocking. All tees, bends, plugs and hydrants shall be pro
unlessthe department finds that the natural earth will provide ad@ded with reaction backing, tie roas joints designed to prevent
quatedrainage. movement.

(5) MISCELLANEOUS. Auxiliary valves shallbe installed in History: Cr. RegisterApril, 1992, No. 436, &f5-1-92, correction in (2) (d) made
hydrantleads of transmission mains anmains in commercial U"ders: 13:93 (2m) (b) 7., Stats., Regisecember1998, No. 516.

dlzggtec't?he department recommends that auxiliary valves be installed in all hydr: NR 811.67 _Separation of water mains and __ sewers.
leads Also, hydrgmts of the type that remain closeé’ when the barrels are Imfblilenﬂt) GENERAL.‘ The follgwmg factors Sha”.be considered n Plan
arerecommended. ning separation of mains and sewargterials and type of joints
History: Cr. RegisterApril, 1992, No. 436, f5-1-92. for water and sewer pipes, soil conditions, service and braneh con
nectionsinto the water main and sewer line, compensating-varia
NR 811.65 Air-relief facilities and valve and meter  tionsin the horizontal and vertical separations, space for repair
chambers. (1) AIR-RELIEF FACILITIES. Water mains shall, andalterations of water and sewer pipes.
wherepossible, be laid to avoid high points at which air can-accu (2) HorizonTAL SEPARATION. Water mainshall be laid at least
mulate.When high points cannot be avoided, measures shall@geet horizontally from any existing or proposed sanitary or storm
takento remove the air whethe main is initially filled with water sewer.The distance shall be measured center to cdnteases
Automaticair-relief valves may ndie used in situations wherewhereit is not practical to maintain an 8—foot separatithe
flooding of the manhole or chamber may occlite open end of departmentay allow deviation on a case-by-case basis, i sup
an air—relief pipe shall be extended to the tolp of a manhole Qérted by data from the design engine%viation may allow
chamberand have a screened, downward facing elbow installationof the water main closer to a sewemvided that:
(2) CHamBeRs. Chambers, pits and manholes containing (a) The bottom of the water main is at least 18 inches above the

valves,blow-offs, meters or othesuch appurtenances to a-distop of the sewer and the minimum horizontal separation is 3 feet
tribution system may not be connected directly to any storm drajfeasurededge to edge.

or sanitary sewemnor shall any blow—d$ or air-relief valves be  Note: See Figure 3.

connecteddirectly to any sewertChambers shalte drained to  (b) A profile of the rock surface as determined from explora
absorptiorpits undeground or tahe ground surface where theytion is shown on the plan when high bedriskhe reason for the
arenot subject to flooding by surface water variancefrom the 8—foot separation.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. (3) VERTICAL SEPARATION. Whenever water mains cross over
sewersthewater main shall be laid at such an elevation that the
bottomof the water main is at least 6 inches above the top of the
sewer.Whenever water mains cross undewers, a minimum
vertical separation 018 inches shall be maintained between the
top of the water main and the bottom of #esver At crossings,
efull length of water pipe shall be centered on the sewer so that
th joints will be as far from the sewer@sssible. Special struc

NR 811.66 Installation of mains. (1) Installation of
mains shall be in accordance witA. W.W.A. standards or
manufacturer’secommended installation procedures. Copies
the AW.W.A. standardsire available for inspection at thdicé
of the department of natural resources, the secretasyatd’ o
office and the dfce of the revisor of statutes, and may be obtainegg

for personal use from the Americanaté Works Association, tural support for the water and sewer pipes may be required by the

6666West Quint_:y A((_e., DenvngoIorgdo 8023_5' . departmengfter a determination that added supporndsessary
(2) The specifications for installation of mains shaitlude o meet the requirements of this chapter

provisionsfor the following: , . (4) ExcepTioN. When it is impossible to obtain the proper-hor
_ (a) Bedding. Continuous and uniform bedding shall be-projzontaland vertical separation as specified in subsa(2)(3), a
vided in the trench foall buried pipe. Backfill material shall be gravity sanitary sewer shall be constructed of materials and with
tampedin layersaround the pipe and to a Beient height above jointsthat are equivalent to water maitandards of construction
the pipe to adequately support and protect the pipe. and pressure tested to assure water tightness. Whesr-thet
(b) Stone emoval. Stones found in the trench shall be removeskparatiordistance cannot be provided for storm sewers, the hori
for a depth of at least 6 inches below the bottom of the pipe. zontaland vertical separation shall s great as practicable. The
(c) Testing. Pressure testing of the installed pipe, includingepartmentshall specifically approve anyariance from the
measurementf leakage and testing for electrical conductivityequirementsn subs. (2) and (3).
shallbe conducted, where appropriate. Pressure and leakage tesf5) Force mains. No deviation from the 8—fodaeparation
ing shall be in accordance with the lateglition of AWW.A. maybe granted for sanitary sewer foroain installations unless
StandardC600. therequirement in sub. (2) (a) is met.
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(6) SEwer mAaNHOLES. No water pipe may pass through high construction costs to install water mains and sangewers
comeinto contact with any part of a sewer manhole. within a common casing. The following requirements apply:

(1) Any sewers shall be constructed of water main materials
and pressure and leakage tested in accordance withVAAYV
StandardC600.

(2) Thewater main shall be located above the sanitary sewer
andbe adequately supported.

(3) A vertical separation of 6 inches shall be maintained
betweenthe bottom of the water main and the tdthe sanitary
sewer.

(4) Normalseparations shall be provided as close as possible
to the ends of the casing.

(5) If the sewer is a force main, it shall be installed within an
intermediatecasing within the layer casing.

(6) Theremainingspace in the casing may be filled if desired.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.71 Water loading stations.  Water loading sta
tions present special problems since thelifile may be used for
filling both potable water vessels and otfa@ks or contaminated
vesselsTo prevent contamination of both the public supply and

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. potable water vessels being filled, the followiminciplesshall
] ) bemet in the design of water loading stations:
NR 811.68 Separation of water mains and other con - (1) There may be no backflow to the public water supply

tamination sources. (1) Proposedvater mains shall be ade
quately separated from any potential source of contaminatio,
The following minimum horizontal separation distances shall b ation

maintained: . .
(a) Eight feet between a water main and a septic tank, se%}.égr)]dHoses may not becontaminated by contact with the

tankdrainfield, lift station or grave site.

(b) Twenty fivefeet between a water main and a buried fuel
tank.

(c) Fifty feet between a water main and a sanitary landfill.
(2) Water mains may not pass through landfills.

(3) Any water main passing througtontaminated soils, or
contaminatedgroundwater may be approved only on a case
by-casebasis. Pipe and joint materials shall be resistant to tre]
contaminationencounteredThe department shall be contacte
for specific pipe, joint and other requirements.

History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

(2) Thepiping arrangement shall prevent contaminants being
ansferredrom a hauling vesséb others subsequently using the

FIGURE NO. 4

NR 811.69 Surface water crossings. Surface water
crossingswhether over or under watgresent special problems.
For this reason, the department shall be consulted béfak g
plansare prepared. The following are requirements:

(1) ABOVE-WATER CROSSINGS. The pipe shall be adequatelyn™
supportedand anchored, protected from damage and freezing, 3
accessibldor repair orreplacement. A means to accommodal

D |

spondingbridge has expansion joints.
(2) UNDERWATERCROSSINGS. A minimum cover of 2 feet shall

greaterthan 15 feet in width, the following shall be provided:

(a) The pipe shall bef special construction, having flexible,
watertightjoints. Polyethylene pipe may be an acceptable atterng
tive on a case-by-case basis.

thatthe section can be isolated for testing or repair; the valves s
be easily accessible, and not subject to flooding; and/#éee
closestto thesupply source shall be in a manhole. Permanent t&
shallbe made on the pipe within the manhole on either side of thelistory: Cr. RegisterApril, 1992, No. 436, &f5-1-92.
valveto allow insertion of a small water meter to determine-leak
ageduring system pressure testing. Subchapter XIl —W ater Pressue Booster Stations
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
NR 811.72 General. Where the storage or primary pump

NR 811.70 Common casing crossings. In some cases ing facilities cannot provide a minimum static pressure of 35 psi

suchas highway crossings, it becomes desirable due to extrenmtéigoughoutthe distribution system at ground level, it shall be nec
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essary to create a boosf@@ssure zone to serve those portions ator for water supply use only to meet the egesrcy power
the system. Design shall be &ccordance with the following sec requirementEmegency power may consist of:
tions. (1) A standby engine,
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. (2) A dedicated on-site generator
(3) Feedlines from 2separate electrical substations with an

automatictransfer switch.
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

NR 811.73 Location. (1) Pumps shall take suction from
areservoir where possible.

(2) Forpumps not directly supplied by a reserythie suction
pressureshall be at leas35 psi when the pumps are supplying NR 811.77 Station requirements. (1) The on-of
designflow rates. operationof the pumps and the system pressure at the batster

(3) Undergroundnstallations shall be permitted only if grav tion shall be monitoredt one of the main waterworks pumping
ity drainage of lage volumes of water from the vault can be-prostationsor waterworks facilityAt stations serving less than 50 liv
vided or if the pumps and drivers are protected from dargge iNg units, monitoring may be provided by a light or an audible
wateror can be readily replaced. The gravity drainegmuire  alarmplaced in a conspicuous location to indicate pump failure.
mentmay be waived by the department if a minimum of 20 psi cAncontinuous recording pressure device may be provided.
be maintained in the boosted zone by the main zone when the sta(2) Pressurgyauges shall be provided on the suction and dis
tion is out of service. The drain line may not disgedo a storm chargelines.
or sanitary sewer (3) A flow meter shall be provided, if practicah the dis

(4) In-line submersible pumps may lestalled below the chargeline.
groundsurface but shall be accessible for servicing and repairs. (4) The desigrshall provide for automatically bypassing the

(5) Electrical equipment shall be installed abogeound pumping units when the pumps aret operating and bypassing
exceptin cases where determined unnecessary by the departnieestation when the station is out of service.

to meet the other requirements in this chapter (5) Generalrequirements for above gradgations are in
(6) Buriedstations may not be installed beneath roadways gbch.V.

in a floodplain. (6) Undergroundstations shall be equipped with heativneyr
Note: Refer to ch. NR 16 for floodplain definitions. tilation anddehumidification equipment. Access manways shall
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. terminatea minimum of 24 inches above grade with an overlap

ping, locking coverVents shall terminate a minimum of B¢hes

NR 811.74 Pumps and pressures. (1) The booster apoyegrade in a fine screened downward facing U-bend.
pumpsshall maintain static pressures in the ae@ed within the  istory: Cr. RegisterApril, 1992, No. 436, é5-1-92.

rangeof 35 to 100 psi under normal operating conditions. ]
(2) Thepump capacities for domestic service only shall be as Subchapter XIIl —W aste Disposal
establishedn figure No. 1, subch. VI. Fire protection shall be-pro

vided where feasible and will require additional engineering stud NR 811.78 General. The dischage of pollutants from a
ies. waterworksfacility into the waters of thetate or into a publicly

wnedtreatmentvorks, as those terms are defined in s. 283.01,
: . tats. shallconform to all the applicable requirements of ch. 283,
bﬁrﬂeigtn gfd S?r?/tictge peak demand banmet with the Igest Stats.,and the rules adopted thereund®ovisions shall be made
pump L . . . for properdisposal of all wastes from waterworks facilities.
(4) Forpumps not directly supplied by a reserythie suction \astegnay be fronsanitary facilities, laboratories or treatment
pressureshall be at leas35 psi when the pumps are supplyingy|ants Where new methods are proposed or the treatment results
designflow rates. An automatic cuto¢ontrol shall be provided euncertain, the department may require laborapkyt or full-
thatwill stop the pumps when the suction pressure falls below géaletesting to establish design parameters. Section8 11

(3) Pumpstationsvhich serve more than 50 connections sh

psi. ] o ] to 811.86 contain general standards to be utilized in meeting the
(5) For those stations servicing a boosteshe without ele  requirementsof ch. 283, Stats. System owners proposiisy
vatedstorage, one of the following shall be provided: chargesother than to already permitted wastewater treatment

(a) A continuously running pump to maintain pressure in thglantsshall obtain a WPDES permit.
boostedzone. A small feed back line or other means shatrbe History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; corrections made under
videdto prevent the pump from overheating. s.13.93 (2m) (b) 7., Stats., RegistBecember1998, No. 516.

(b) A small bladder type hydro—pneumatic tank instation NR 811.79 Sanitary wastes. Wastes from toilet facilities
with a 3 minuteminimum run timer on the pump to preventfreshallbe dischaged to a sanitary sewer systéfhe floor elevation
quentpump cycling. to a building from which there is a discharshall be constructed
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. atleast one foot above the street and nearest sewer manhole cover
. elevationto prevent contamination from sewer backup. Where a
NR 811.75 Storage requirement.  Elevated storage sanitarysewer system is not available, an individual waste dis
faC|_||t|es_Sha|_| be pI’C_)VIdedbr the boosted zone if any of the-fol posalfacility may be approved by the department providing_suf
lowing situations exist: cient protection of the water source can be assured.
(1) In cases where the primary system cannot provide positiveiistory: Cr. RegisterApril, 1992, No. 436, f5-1-92.
pressuredn all areas served by the booster pumps.

- : . NR 811.80 Floor drainage. Floor drains in pump stations
(2) In cases where more than 50 living units are being servi : g
andan emegency power source is not provided for the boost dtreatment plants shatbmply with the requirements of s. NR

pumps 11.29(1).
. " ) . History: Cr. RegisterApril, 1992, No. 436, éf5-1-92; correction made under
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. 5.13.93 (2m) (b) 7., Stats., RegistBecember1998, No. 516.

NR 811.76 Emergency power . If aboosted zone serves NR 811.81 Backwash wastewater from iron & man-
morethan 50 livingunits and cannot maintain pressures of oveyanese filters. (1) DISCHARGETO SANITARY SEWER. A holding
20 psi from the main system, amegency power source shall betank for backwash wastewater from iron and manganese removal
provided unless sticient elevated storage igrovided. On a filters shall be provided if the department determines that it is nec
case—by-cadeasis the department may approve a portable genessaryto prevent overloading the sewers or sewage treatment
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plant. When a holding tank is provided it shall meettbguire = Wherethey apply these special requirements shall modify the
ments of sub. (4). requirementdor specific disposal practices.

(2) DISCHARGETO SAND FILTERS. The followingrequirements ~ History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
apply when sand filters are used to treat backwash wastewate

I .
from iron and manganese removal filters: NR 811.83 Backwash wastewater from lime soften -

. . ing and surface water treatment plants. Wherefeasible,
() Filters shall be designed for a rate of 35 gallons per squ .Ewaste filter wash water shall be returned to the inlet end of the
foot per day except where testing indicates that higher rates Wil ¢ 4t 4 rate of less than 108bthe raw water entering the plant.
not cause excessive plugging of the media and a quaiteet |t hormitted by the department, direct or controlled disghén
canbe maintained. Sfi¢ient surface area shall be provided sQ ge\yerage system may beed if the dischge will not overload
that during any filtration cycle the wastewater depth over t’&efacilities oradversely déct the treatment processaste filter
mediadoes not exceed 2 feet. The filters shall be sized to hangligspyater shalhave the suspended solids removed before being
theentire backwash volume from all of the filtesthe treatment gischargedto a watercourse. Backwash wastewater from lime
plantunless the filters are washed on a rotating schedule. gqfiening plants treating water that contains radium 226 and
(b) No filter, regardless of the volume of water to be handleghdium 228 shall have specidisposal requirements determined
may be smallethan 100 Squarg feet in area. Multiple units mayy the department. Where they apphese speciakquirements
be necessary to facilitate cleaning. shallmodify the requirements for specific disposal practices.
(c) The filter media shall consist afminimum of 12 inches History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
of sand, 3 to 4 inches of supporting small gravel or torpedo sand . .
and9inches of gravel in graded layers. All fines shall be removed NR 811.84 Lime softening sludge. ~ Sludge fronplants
from the media by washing. The filter sand shall havefaotafe ~ USinglime to soften watewill vary in quantity and in chemical

sizeof 0.3 to 0.5 mm and a uniformity céiefent not exceeding characteristicslepending on the softening procassl the chermi
3.5. cal characteristics of the water being softened. The sludge from

pﬁg;mtstreating water containing radiu26 and radium 228 shall
avespecial disposakquirements determined by the department.
Thesespecial requirements shall modify ttegjuirements for spe
cific disposal methods. Following are requirements for specific
disposalmethods:

(1) Lacoons. The design shall provide:

(d) An adequate underdrainage collection system shall be
vided. Provision shall be made for sampling the filtdtuent.

(e) A cover shall be provided whigirevents freezing during
the winter months.

(f) The filter shall be located in an area sbject to flooding,
andthe site shall be graded to prevent ponding of suriauef. . . . . o
Finishedgradeelevation shall be designed to facilitate mainte . () Locations free from flooding, with grading or ditching to
nance cleaning and removal or replacement of surface sand. Alert surface runéf o
overflow may not be provided. ~ (b) Minimum lagoon depth of 4 tofget with interior and exie

(3) DISCHARGETOLAGOONS. Lagoons used to settle backwash©r slopes of 3:1.
wastewatefrom iron and manganese removal filters shadlet _ (C) Two years solids storage volume for temporary lagands
the following design requirements: 8 to 10 years storage volume for permanent lagoons.

(a) Lagoons shall be designed with a volume which is 10 times (d) Multiple cells to provide flexibility in operation.
the total quantity of wastewater discgad during any 24-hour  (e) Adjustable decanting devices.
period. (f) Means of convenient cleaning where appropriate.

(b) Lagoon length shall be 4 times the width, and the width (2) APPLICATION TO AGRICULTURAL LAND. If permitted by the
shallbe at least 3 times the depth. department, liquid sludge may be applied to agricultural land by

(c) Adequate inlet and outlet devicgisall be provided so that tank truck when the solids do not exceed 10 to 12%vbight.
velocity currents are minimized. This method requires proper handling facilities, vehicesl

(4) DISCHARGETO DETENTIONTANKS. Detention tanks used to €quipmento permithauling and spreading which does not create
settlebackwash wastewater froinon and manganese removai fil & huisance. Adequate sludge holding facilities are required for use
tersshall meet the following design requirements: during times that trucksannot Opera‘te. ngher SQ“dS content

(a) Detention tanks shall be designed to maximize settling §l//dgesmayalso be spread. Howeverior to increasing the sol
meansof inlet piping ancbafling configurations. @inks shall be 'dS content the local department sludge management specialist
of suficient capacity to hold at least 2 complete backwash cyclédiall be contacted to evaluate the acceptability of spreading the
The floor shall be sloped to a sump and access manholes providdf solids sludge. _ _
to facilitate cleaning. A cover shall be provided to prevent freez (3) DISCHARGE TO SANITARY SEWER. Dischage to sanitary
ing. sewermay be utilized if a studgr experience has shown that

(b) Pumps shall be provided to disajathe decantate to aProblemswill not occur in the sewageollection system or at the
storm sewer or receiving watercourse over approximately sewagdreatmenplant. A holding tank may be necessary to even
24-hourperiod. A convenient means of sampling thélnt Ut flows to the sewer system.

shall be provided. (4) MecHANICAL DEWATERING. Pilot testing of mechanical
History: Cr. RegisterApril, 1992, No. 436, éf5-1-92. dewateringis necessary to show the results which niey
) ) obtained.The department shall review and approve proposals on
NR 811.82 Brine wastes from ion exchange plants.  a case-by-case basis insure that water quality andflaént

If permitted by the department, brine wastes may be dgethar requirementswill be met.

to a sanitary sewer system or to a watercourse in cases whiere sufdistory: Cr. RegisterApril, 1992, No. 436, éf5-1-92.

cientflow is available to provide adequate dilution to meater ) )
quality or efluent standards. Dilution istreams shall be based on NR 811.85 Spent media. (1) GENERAL. Spent media

the 7-day low flow for theprevious 10-year period. Except wherfrom water treatment plants may require special handlinglsnd
dischargingto large waterways or sewerage systems which wiosal.The department shall evaluate on a case-by-case basis the
not be overloaded by the dischhas the minimum requirement properhandling andlisposal techniques for spent media under the
shallbe a holding tank of sfifient size tcallow brine dischaye following circumstances:

over a 24-hourperiod. Brine wastes from ion exchange plant (a) Granular activated carbon shall be evaluated when treating
treatingwater containing radium 226 and radium 228 shall hawveater with volatile oganic compounds or radium, uraniwn
special disposal requirements determined by thepartment. radongas.
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(b) Filter sand, green sanidn exchange media and supportowing methods may be considered:
mediashall be evaluated when treating water with radium 226, (1) LAGOONS. The genera' design criteria for |agoons isins.
radium228 or uranium. NR 811.84 (1).
~ (2) DisposaLAPPROVAL. Prior to disposal of the medias listed (2) DISCHARGE TO SANITARY SEWERS. Dischage tosanitary
Itn sub. (1),tt.h((ejlde?artrphent shall fbe contacteld for alppro(\j/al. {;‘]W%wersmay be utilized if a study or experience has shown that
enrequest indicating the type of mediag volume of media, the 16 mswill not occur in the sewageollection system or at the
contaminantf concern and their concentration in the 'nﬂuergewagareatmenplant A holding tank may be necessary to even
waterand the media, the proposed method of transportatidn out flows to the sewef system
the proposed method of disposal shall be submitted tdepart ' ) )
ment. (3) MECHANICAL DEWATERING. Mechanical dewatering may
History: Cr. RegisterApril, 1092, No. 436, éf5-1-92. be utilized if_approved by the department after reviewttod
resultsof testing.

NR 811.86 Alum or other coagulant sludge. The fol History: Cr. RegisterApril, 1992, No. 436, éf5-1-92.
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